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Executiveummary

In late 2021 Gavay Inslee and.S.SenPatty Murray of Washington state announced a process to
examine whether there are reasonaldasier replacing the benefits provided by the four Lower
Snake River Dams (LSRD), sufficient that breaching of the dams could be part of a comprehensive
salmon recovery strategy for the Pacific Northwest. Findings from this process will be used by Gov
Inslee and SeNlurray to determine their recommendations on a path forward for the LSRD.

This report describes the range of services and associated benefits currently provided by the dams
and the actions that have been considered to replace or improtrespaervices and benefits if

the damsvere to béoreached, along with expected results of replacement actions and anticipated
costsThisreport does not constitute a recommendation on whether the Lower Snake River Dams
should be either breached oriretd.Following public inputn the draft repofrom Juned, 2022,
throughJduly11,2022 anddirect engagement led by the senator and ggovdietinal report

along with other informatiowill beused byhe governor and senatommaking their

recommendations on a path forward for the region.

[Note: this report uses endnotes for references and superscripts for cost adjtusizids 2022
dollarsthroughout the reparfhe first time a new sourceaferenced it is given a numerical
endnote (e.g-,>®etc.), and if that same reference is used again throughout the report it uses the
same numberazhdnoteAll references are listed at the end of the régmrevery dollar value
adjustedo 2022dollars the report includes a letter supergerpt” ® ©etc.) and information on

the index and methodology used for each adjusted dollar value is provided in Appendix C.

Background

The U.S. Army Corps of Enginegkanfy Corp$ operatefour runof-river dams and locks on the

lower Snake River in Washington including Ice Harbor, which was constructed between 1955 and
1961, Lower Monumental which was constructed between 1961 and 1969, Little Goose which was
constructed between 1963 andd18@nd Lower Granite which was constructed between 1965 and
1975. Together, the LSRD prod@f@average megawats{V) of electricity annually and up to

3,033 MW of power at peak capacity, helping to meet peak power loads and contributing to the
reliabiity of the power transmission grid. They also provide more than 100 miles of river navigation
and transportation between Lewiston, Idaho, and H@itiBs, Washington typically continuing

down the Columbia River to lower Columbia ports.

The dams signiaitly altered the physical, chemical, hydrological, and biological processes in the
Snake River, changing it from free flowing to a series of reservoirs. All species of salmon that use
the Snake River are currently listed as threatened or endangetbd &mdiangered Species Act

(ESA). The LSRD are among the largest hamastructed obstacles Snake River fish and other
aquatic species encounter on their migration to and from the Pacific Ocean. They significantly limit
the ability for salmon to spawrthe main river channel and create slack water conditions that favor
other species, many of which prey on salmon. The LSRD were designed with fish ladders to
facilitate adult fish passage, and dam operators have added juvenile fish passage facilities and
provided improvements to adult passage facilities over time. Despite these efforts, salmon
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abundance continues to decline. While the LSRD certainly are not the only cause of this decline,
their impact on salmayutcomes is significant.

Salmon are centraldalture and wellbeing in tribal nations throughout the Pacific Northwest, all of
which experience adverse impacts from salmon d8elneealribal nationfiave been impacted by
thepresence and operation of H8RD These tribes signed treaties withlnited States in the
mid-1800s. In those treaties, most of the tribes ceded millions of acres of the Columbia Basin to the
federal government, but reserved certain rights, including the right to fish at their usual and
accustomed fishing places throughioe Columbia BasiAs succinctly statedmnited States v.
Winangsthe treaties weoeot a grant of rights to the Indians, but a grant of right from-them

reservation of rights not granté@here is a direct connection between the cessiovseflénds

and the ability of the tribes to continue to have fish to take, as the tribes would never have ceded
those millions of acres without the right to resort to the traditional fishing locations. The treaties
included not only the right to accesdiaditional fishing locations, however distant from the
reservation, but also that there would be fish to catch. The treaty fishing right carries with it an
inherent right to protect the resouddée fishd from human caused impactdVith thedamming

of the Snake River, the wealth of the Snake River has been transferred through energy production,
transportation, and irrigation to the detriment of salmon and the communities that rely on salmon.
The tribeddiminished access to their naturaliess undermines their ability to maintain their

culture, language, and religious ceremonies. The tribes currently have access to a fraction of a
percent of the natural resources once provided by the Snake River at the time of signing the
TreatiesThefe&e r al government as fiduciary of the tri
|l ndian treaty ri*‘ghts are given full effect. o

The dams affect tribal people in two main ways: (1) they reduce the abundance and distribution of
salmon and reduce salmfishing opportunities and harvest available to tribal people and (2) they

cut off access to tribal fishing, hunting, and harvesting of roots, plants and berries and prevent tribal
people from holding religious and cultural ceremonies at their ussalquea cultural and

spiritual scale, the impact of the loss of salmon has been devastating to tribes. The Affiliated Tribes
of Northwest I ndians stated that tribes in th
Northwest rivers that salmon, dteeld, lamprey, and native fish depend upon; and by the
interconnectedness of salmon with their ecosy8tieams the orca in the ocean and Puget Sound

to the nutrients sal mon supply to the furthes
Northwests al mon ar e i ntertwined. 6

Replacement of LSRDbenefitsis possibled at significant cost and
with a major infrastructure program

This report dscribes how, based on a review of existing information and outreach to technical
experts, tribes, and stakeholders, the services provided by the LSRD could be replaced, or even
improved upon, and where they cannot be replaced or improved, mitigatoonpeem$ation

could be provided. In describing how services and benefits might be replaced, this report assumes
that replacement actions would be in place before dam breaching so there is no loss of benefits. In
specific instances where actions cannot benmapted in advance, mitigation measures would be
needed during a transition period. Replacing the services provided by the dams could range in cost
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from $L03 billion to 813 billion GeeTable 1), and anticipated costs are still not available for
several necessary actions.

Although this report describes a potential path forward to successfully replace, or even improve
upon services currently provided by the LSRD, significant work would be needed to bring this
outcome aboutongressional authorizatwoud be needed for the Army Corps to pursue
breaching the danidoving forward with dam breaching also would require establishing timelines
and milestones for results, agreement on a comprehensive funding strategy, adiysiesia a
maximize benefits at all stages of the process, continued technological advancements and
implementation of a significant infrastructure program.

Successfully replacing the services provided by the dams would require a process that engages
communities to guide actions, monitor progress and adapt to new information as work moves
forward. Governance structures will be needed to support consultation and collaboration amongst
federal and state agencies, tribes, public and private utilities regaiaiitioany other interests.

All of this must be sustained with funding and attention through the years that will be needed to
carry out the actions before the dams could be breached.

Benefits forsalmon, orca, tribes and fishing communities drive
interest in abreaching option

The potential for improvements to West Coast salmon populations is one of the main factors
prompting interest in breaching the LSR&lmon and steelhead have declined by over 90%

compared to their pigam abundances in the Colisrdind Snake River system and the total
abundance of salmon and steelhead in the Columbia River is at or near the level it was when the first
Endangered Species Act (ESA) listings were registered in19808ié recendraft National

Oceanic and Atnspheric AdministratiotNQAA) reportidentified hydrosystemlatedimiting

factors have the greatest immercsurvival on four of the Snake River stadhes NOAA report

states achieving healthy, harvestable stocks will require a comprehensive suite of management
actions including significant reductions in direct and indirect mortality from mainstem dams and the
restoration of the lower Snake River through brepchthe LSRD. It also emphasizes the urgency

of action to reverse the downward trend of the populations and create improvements to subsequent
generations of salmon necessary to avoid extinction and rebuild the populations.

Overthe pastwo yearsretunsof someSnake River salmon and steelpeadlationhave
increasedompared t@xtreme low returrne the preiousfive yearsbut are still only a fraction of
historiclevelsand far below the goagreed to bthe NOAA Columbia Basiartnership Task
Forcea diverse set of stakeholdsrd tribesCurrently, 42% of Snake River spring/summer
Chinook populations have natural origin spawner abundances at or below-thetiQutasi
Threshold (QET). For Snake River steelhead, 19% whtiops are at or below QET. It is
expected that more of these populations will be reduced to below QET levels within a few years
without significant action to improve survival. The percentage of returning adulpealmon
outmigrating juvenile figh béow the level of sustainability. In addition to increased survival,
breaching the LSRD is expected to provide adéomgbenefit to species that spawn or rear in the
mainstem Snake River habitats, such as fall Chinook, with an estimated 140 mitesabf addit
spawning habitat on thmwver Snake River representrigfold increaseé.
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Salmon are critically important to tribes of the Columbia and Snake River Basins and throughout the
Pacific Northwest. On the impact of the hydroelectric system on tnipaliciies, the Affiliated
Tribes of Northwest Indians stated, oOthe mode
and storage systems was built on the backs of tribal peoples from the 1930s on, through the use and
destruction of the lands, risgeand fisheries we have lived with for thousands of years and tribal
cultures and lifeways are rooted in place and tied to their homelands, but tribes cannot just relocate
to access tr &TtheltSRDrasarvoirsrhave inundatecetrial cultural sites and
affected tribesd ability to carry out <cultura
to them.

Scientific models by the National Oceanographic and Atmospheric Administration @NO&&
Comparative Survival Stydyfederastatetribal fish modehow that breachinbe LSRD would
significantly improve passage for salmon, steelhead, and lamprey. Breaching the LSRD could
increase tribal harvest by 29% annually and would adghest likelihood of removing salmon

from ESA listing and maintaining treaty and trust obligations compared to other alfernatives.
Breaching the LSRD would permanently drain the four lower Snake River reservoirs and could
create substantial benefisdffected tribes. It would allow tribal peoples to renew their close
religious and spiritual connection with approximately 34,000 acres of land where their ancestors
lived and are buried and allow them to properly care for their grave sites. Thetyicotddmwore

than 700 locations where they were accustomed to live, fish, and hunt, harvest plants, roots and
berries, conduct cultural and religious ceremonies, and pursue other aspects of their normal
traditionalives®*

Columbia River salmon aridedhead support loisgianding and valuable recreational, commercial,
and subsistence fisheries throughout the Columbia Basin and along the Pacific coast. Within the
Columbia Basin, recreational fishing is a major economic driver of rural commuagibselt h
estimated that restored salmon fisheries in the Columbia Basin could generhtslligntd $

annually in additional regional personal income benefits and support up to 25,000 new family
waggobs

For ocean fisheries, about 32% of the Chinook salmon-triredrcommercial fisheries along the
Washington and Oregon coasts consist of Columbia River stocks. FurtheAtasiaiand

British Columbia, Columbia River Chinook salmon consist of 28% and 8% of the Chinook

harvested respectivéiifhe restoration of Qambia Basin salmon has the potential to be an

opportunity for the ocean salmon troll and Columbia River commercial fisheries to regain stability as
both an industry and as an important local food production system. In addition to the direct benefits
of the Pacific salmon fishery, additional jobs are indirectly generated by the salmon fishing industry
and occur ismaller coastal communities whose economies are heavily dependent on the fishery.
For example, the Astoria, Oregon, and llwaco, Washingtonegaasrirgere important salmon

processing centers, and declining harvests in the Columbia River commercial fishery have led to
major declines in these industfi&som 2010 to 2019 the Pacific commercial salmon fishery saw a
decrease of 41% in commercial revenues in real terms and a 64% decrease in commeftial landings.
Thedire population levels f&nake River salmon assgnificantly i&rict tribal and notribal

harvest bmore healthy populations@blumbiaBasin salmon and steelhead.
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For the Southern Resident orca, increases in overall Chinook salmon abundances, including Snake
River Chinook, could help increase prey availability. Southern Resident orca are declining due to a
combination of three limiting factors: (1) prey availaffityessel noise and disturbance, and (3)

toxic contaminant#lthough Southern Resident orca consume a variety of fish and one species of
squid,salmon are their primary prey, particularly Chinook salmon. Depending on the season,

Chinook canaccountfér0 % t o 100 % of twineer/springcthedime di et . I n
corresponding t8outhern Residénts hi ghest wuse of coastal water
70% to 80% of their di&krror! Bookmark not defined.Chinook salmon from the Columbia

Basin regularly account for more than half of the total salmon cofgu@medhern Residents

Recent research indicates that as salmon populations have decreagebeihern Residefits

traditional summer feeding grounds in the Salish Sea, Columbia Basin Chinook salmon has become
a large proportion of their annual @ebr! Bookmark not defineddNOAA has stated, ¢
the single greatest change in food availability for resident killer whales since the late 1800s has been
the decline of s al Ahiletherewastalsreall iQprévingwbisda Ri ver . 6
Columbia Basin Chinoslalmorfrom very low returns i8018to somewhat higher retur@820,

Southern Resideatca stilexperienced energy deficits due to lack of prey avatatwlity.

Bookmark not defined.

Change in the Lower Snake River and the Columbia Rivsystem
isinevitable

Il n the ongoing conversations about the LSRD,
damsbe breached,ohsoul d we maintain the status quo?06 T
has already come to the LSRD system and will continue. For example, recent trends toward
reducedsummer and fall flows for the LSRD due to increased drought and reduced snowpack

puts practicatonstraints on river operations and the power and capacity functions of the dams.
TheLSRDcontribution to the rapidly changing energy system will fluctuate annually depending on
environmental factors such as river flow, and others suchggsnesset conditions. Snake
Riversalmon populations are projected to continue declining, and federal courts may further
restrictthe energy production flexibility of the LSRD in response to those declines through
increased spdindother operational cainaints whichmay affect navigation reliabiéis/wellln

addition to changes the system resulting frantreasingpill, there will be changes in system
operations taneet water temperatwggndardandotherrequirementt protect watequality for
nativein-riverspecie$:

After over 20 years of implementing mitigation and restoration actions for Snake River salmon and
steelhead species, the species are on a downward trajectory. Despite robust levels of assessment anc
planning, actiontsave not resulted in responses that would indicate adequate mitigation, let alone
levels of recovery. Hatcheries and mainstem fish passage structures require increased funding to
achieve existing mitigation goals and future recovery and rebuilding@ehjtabivat actions will

require additional support to address the significant and ongoing impacts of human development,
including climate change. Even if the dams are retaineagifiteNrthwesand the citizens of

the US will have to address theigg@mt cost associated with the backlogged known, necessary

work, plus the additional cost to achieve regional mitigation and species rebuilding goals.
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Within the Snake River Basin, most climate change projections indicate greater warming than other
regims in the Columbia River Basin, and on average summer flow volumes are expected to
decrease. However, there is uncertainty within climate change projections on summer precipitation
levels and extreme low flows are expected to have little change arreasdisiim severity.

Precipitation is expected to increase and result in higher fall and winter flows and earlier and higher
spring flow peaks. Models suggest that as early as the 2030s, snowpack in the Snake River Basin is
likely to decrease with streamwftiming changes appearing earlier here than other parts of the
Columbia River BasifiThe NWPCC projects under expected economic conditions without

additional clean energy policy legislation that combined climate change impacts on loads and
hydropower ray lead to decreases in winter shortfalls, and increases in summer shortfalls as
increases in peak loads for cooling coincide with decreases in hydropower generation due to lower
river flows” Those models, and the Washingtate utilities that also model the LSRDs in their
longterm plans, include the contributions of the LSRD to help meet all seasonal needs. New
analysis comparing the hit¢gceification of transportation, buildings, and industry with the
NWPCC6s projections resulted in an additional
an additional winter peak demand increase of

Estimate®f the impact on greenhouse gas emisgitissLSRD are breachearydepending on
the models and assumptions used to generate the estisnatdbas future decisioglated tdhe
energy and transportation syst8ome estimates show a significargase igreenhouse gas
emissionsvhile othersndicate gotentialdecreasd@ he State of Washingtbas moved forward
with policy and legislatida reduce greenhouse gas emissiass multiple sectors of the
economyThishas created a dynamic siioatin the energy, transportatiand buildings sectas
key stakeholdevgork through their planning processedreconfigure their activities to meet the
stateds gr eenho Thsevolgiagsontext aeatestaddvional gnoedHdatgnust
be factored into future decisso

Current LSRD services andbenefit replacementactions

TheLSRD services and related economic benefits for navigation and transportation, irrigated
agricultureenergy, and tourism and recreation are described in the specific topical sections in the
report and are briefly summarized here, along with the principal actions for replacing tloe benefits
mitigating their loss

1 Navigation and transportation: The LSRD enable leeost shipping of agricultural
products, primarily wheat, via barge. Barge rates average 30 cents to 45 cents per bushel of
wheat versus other methods, such as rail which ranges from 50 cents to 75 cents per
bushel? Breahing the LSRD would eliminate all commodity barging between@ige$ri
and LewistoiClarkston causing that transportation to shift to regional rail and trucking
networks. Most studies conclude that if baagrthelower Snakeere eliminated rail
would become the predominant regional transportation mode, with trucking as the next
most predominant mode. Given the estimated changes in rail and truck transportation
significant improvements would be required to expand and upgrade shortline rail networks
as well as local and state roadways. Compensation for increased transportation costs
infrastructure maintenaraed loss of jobs would need to be considered.
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1 Irrigation: Irrigators use the reservoirs and elevated groundwater levels created by the
LSRD topull water for irrigatiolhe combined production value of irrigated land along the
Snake River in 2021 was estimated to be $327.89 Agitidlo(thwest, pers. comm., April
19, 202 The 2020 CRSO EIS estimates that irrigated agricultureeslipptine LSRD
contribute $232 million in labor income and $460 million if°dths. LSRD were
breached, a variety of replacement actions have been identified to maintain the services
provided by the LSRD to irrigated lands and the surrounding aglicammunity. These
actions include deepening of wells and modifications to pumping infrastructure to
accommodate tHewer water table and modifying surface water withdrawal infrastructure
such as intake structures and pumping capacity.

1 Energy: The LSRDare part of the broader integrated system of hydroelectric facilities on
the Columbia River and its major tributafliBeenergy services currently provided by the
LSRD include annual energy production, peaking capacity, clean energy, grid stability,
andllary and grid services, transmission services and lower regional enéigy LSRS
contribute to the energy provided by the Bonneville Power AdministrationT{i?é are
multiple studies of potential LSREplacement portfolios, though their rodtilogiesand
some of their conclusiorary significantly.hese studies found the energy generated by the
LSRD could be replaced by a clean energy portfolio that woplihmahylyon increased
solar and wind generation, energy storage, energycgffemehdemand resporiBlee
studiessary in their assumptions abatien resources will beailald for replacemerand
the relationshipp staté s c | e an e.Raplacing theneaengy @aduweton of the
LSRD wouldtake time, funding, planning and collaboration across all stakeholders to ensure
that the regionds future clean energy goal
customers, especially the most vulnerable, are not overly burdened &g electasity
rates. The replacement portfolio must be in place and demonstrating that it is producing
energy and providing services to the grid blefeeehing of the darts avoid significant
impacts to the regional energy system and the commuseéresst

1 Recreation.The LSRD enable flatwater recreation and cruise industry operation along the
Snake Rivelthe LSRD currently support 2.6 million watad lanebased recreational
visits annually.The cruise industry had an econamact ofapprximately$4 million in
2019 and is projected to increase in the comindg3&igrsficant investment for
recreationdhcilitiesand compensation for impacted industries would be required if the
damswerebreached. There would be a need for redevelopirtéetwaterfront in
Lewiston and Clarkston as well as other recreational facilities along the current reservoir
areas, and development of new recreational opportunities consistent with a free
flowingriver.

With advance planning and investment, thecgaetfie LSRD provide could be fully or partially
maintained for multiple industries and sectors, and negative impacts of dam breaching could be
mitigated. However, some industries will be fundamentally altered if the LSRD were breached.
These include tosm impacts from the loss of cruise boats in and out of the@levks/alley

and broader regippommerce at the Lewiston and Clarkston Ports, and industries associated with
bargeransportation along the lower Snake River. To a certainieqtasts to some of these
industries can be mitigated. It is clear that prior to breaching additional work would be needed to
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identify broader impacts to the local community and actions that can be taken to maintain and
enhance economic vitality in theargi

Costs of retaining the dams

If the dams are not removed, the costs to operate and maintain théllddrasge into the future.

Just as there would be significant costs associated with dam removal, there would also be significant
costs associated withoosing to keep the dams. The list below includes examples of key cost

centers if the dams aetainedmanyof whichhave not been quantified

1 Ongoing operation and maintenance costs for LSRD
1 Capital investments for LSRD infrastructure

1 Funding for arrent LSRD mitigation actions, including hatchery production commitment
fulfillment and increased hatchery capacity and production to address abundance goals and
climate change impact mitigation needs

1 Funding for lower Snake River stock abundance requildi

Transportation system operations and maintenance, including dredging

1 Potential financial impacts of judicially ordered spill to decreased energy production, grid
resiliency and transportation

1 Unplanned or unanticipated costs to prevent increasing saictioa and extinction (e.qg.
expedited captive brood program)

=

A decision to maintain the dams could also necessitate a signifitanhneaestment in a
comprehensive and realistic strategy for achieving the Columbia River Partndesfeipgoédas
identified by NOAA Columbia Basin Partnership and supported by the Northwest Power and
Conservation Council. Longerm funding commitments would also be needed to move towards
Columbia Basin Partnership higiel goals.

While not meant to bentirey comprehensiv&ablel summarizethe estimated annual and

present value costs of keeping the LSRD oveyeab@meframe. The present valubese costs

is $4.8 billion to $8.35 billion and includes operations and maintenance costs, capithisyestm
and fish and wildlife mitigation program costs, with all of these cost estimate sources from the
CRSO EIS or BPADther costs associated with maintaining the dams have not been quantified but
could significantly add to future costs.

The current opetian and maintenance costs for the LSRD are about $83*fraltianally”®

which is subsidized by the federal government and regional rafEpayeesent value cost of

LSRD operation and maintenance overye&0timeframe is $2.5 billion. All fo8RD are near

or over 50 years old, have had previous scheduled maintenance and equipment upgrades made to
their infrastructure, and have some level of future scheduled investment. As of 2022, BPA plans to
spend about 22 of their forecasted total capitalestments over the next 50 years on the LSRD,
equivalent to roughly $30 million to $42 million anriti@he. present value cost of these BPA

capital investments would range from $895 million to $1.250iMlba.differential Fish &

Wildlife Mitigation Program costs between a breaching scenario and the preferred alternative range
from $0 to $116 million annuallyThe present value cost of these Fish & Wildlife Mitigation

Program costs range from $0 to $8liom®’ Finally, if the LSRD were to be breached, it is
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projected that there would be an annual reduction of $37%illibiatchenpperations and
maintenance costs associated with the LSR Compensation Plan (LSRCP) facilities. The present value
over B years of these LSRCP costs is $1.1 Billion.

Table 1 Estimated annual and 56year costs of keeping the LSREhat have been quantiid

Annual Estimated Cost 50-yearEstimated Cost

LSRD operation & maintenance = $83 million per year $2.® billion

LSRD capital investment $30 million to $42 million per year = $895 million to $1.25 billion
LSRD Fish & Wildlife Mitigation = $0 to $116 million per year $0 to $3.6hillion

Program

LSRCPhatcherypoperations & $37 million per year $1.Dbillion

maintenance costs

Total $150 million to $278 million per year $4.9 billion to $8.35 billion

Summary ofoverallreplacement andmitigation costs

The research, outreadnaftingand finalimg of this report was conducted oapproximately
severmonthsincluding a 3day public comment period the draft reportit summarizes

information from previous analyses and documents and, where possible, updates the information
from previous work based expert interviews. There is a wide range in the level of detail in
previous analyses. For example, the 2020 CRSO EIS was developed over four years costing $50
million and involved technical expétis,input othousands ahdividuals via public conemit

and meetingscientific modelsind detailed economic analyses. In contrast, the Simpson Proposal
was based on discussions with several hundred individuals representing various interests in the
LSRD to generate order of magnitude cost estimateplémerent of the services provided by the
damsA number ofdifferent reportslescribed in this report we@mmissioned by various

advocay groupssome issued during the development ofdp@t.In this report, we note the

different sources and thesspective assumptions to provide appropriate context for the wide range
in cost estimates.

Based on previous studies, replacing the services provided by the dams could range in cost from
$10.3billion to $B1.3billion (see Tabl@, andanticipated costs are still not available for several
necessary actigniscluding longerm operations and maintenarideere was a wide range in the

level of detail and assumptions for the analyses used to develop cost estimates. Fitreexample

cost fa energy replacement varies greatly depending on a number of issues including the source of
energy, technological advances, location of new sources and many other factors. If breaching were
to move forward, all cost estimates would need to be refingghtldditional technical work and
collaboration with affected parties.

All dollar values are expressed in April or May 2022 values unless otherwise noted. The dollar values
from the original reportgereadjustedo 2022 dollars using a variety of pride@s, including the
Bureau of Economic Anal ysi s0s -RethR Céhstiuatiam Def | a
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Cost Index, the Bureau of Reclamati onds Oper a
specific producer price indices. To highlight cost®in a | present valwue ter ms
dollars of the stream of expected costs over the next 50 years), the analysigassdsree50

horizon and the federal water resources planning rate of 2.25%.

Table 22 Summary of LSRD estimated replacemersind mitigation costs across categories

: Mitigation Present Value

Energy Energy CRSO $9.3 billion The lowcost estimate is for the Least Cost portfol
Replacement EIS $18.6 billion | and the higltost estimate fsr the Zero Carbon
Portfolio.

Includes capital and operating costs, transmissiol
upgrades, and demand response

Energy Energy  $8.3 billion to | The lowcost estimate is for the BPA Net Position
Strategies $9.3 billion portfolio and thénigh-cost estimate is for the BPA
(2022) Load Shape portfolio.

Includes capital and operating costs of renewable
energy portfolios

Does not include transmission upgrades, grid
connection costs, or other system upgrades
(anticipated by the authors to be small)

Energy E3 (2022) $13.0 billion t¢ The lowcost estimate is for the Scenario 1a portf
$22.7 billion | and the higltost estimate is for the Scenario 2a
portfolio

Costs represent those required for firm capacity
power replacement

Includegransmission costs

The lowend value assumes emerging technologi¢
become commercially viable.

The report also includes a hagist estimate of $49
billion to $89 billion. These highd values assume
no combustion resources and no technological
breaktinoughs for emerging technologies, and hig
increased electricity loads due to increased
electrification.

Lower Snake River Dams: BerfeéiplacemeriinalReport- August2022 10



: Mitigation Present Value

Energy Energy | $41.5 billion tc Costs represent the cost of constructing 14.9 GW
GPS $56.9 billion | name plate resources due to assumed low effect
(2022) capacity rates that only 9% to 12% of the new

resources can be utilized to meet demand.

Does not include costs for transmission, increase
electrificatin, or land use/permitting of new
infrastructure, or emergence of new technologies

The Energy GPS report estimates $15 billion cos
from 2030 to 2045 with annual recurring costs of
billion from 204& 2080 for replacing the energy o
the lower Sre River Dams.

The present value cost range of $41.5 billion to $
billion reported is reflective of the way dollar valus
are presented throughout this report, i.e ;y@&0
time horizon and the federal water resources plat
rate of 2.25%

Energy Simpson | $16 billion Includes "Clean Firm Power Replacement”, lowel
Proposal Columbia "Salmon Spill* replacement power, NW
Grid Resiliency and Optimization

Breaching Breaching the CRSO $1.24 billion | Includes the costs of breachimyegetation, and

Dams EIS cultural resources protection
Breaching EcoNW  $1.37 billion  Includes dam removal, revegetation, mobilization
contingencies, and environmental mitigation
Breaching Simpson | $2 billion Includes the costs bfeaching, sedimentation,
Proposal revegetation, and cultural resources protection
Navigation& | Navigation& = EcoNW | $542 million tc Includes costs to shipper, emission, accidents, rc
Transportatior: Transportatio $588 million | wear and tear, road infrasture, and rail
n Mitigation infrastructure
Navigatio®& CRSO $969 million tc Includes costs for road repairs and maintenance,
Transportatior EIS $1.3 billion shuttle rail facility, rail infrastructure, rail and roac
armoring and dredging
Navigatio®: FCS $3.7 billion to | Includes cost of replacing transportation benefits
Transportatior Group $4.8 billion dams, emissions, accidents, roadway maintenan

direct farm payments

Navigatio®: Simpson | $4.5 billion Includes cost of infrastructure upgrades to ports,
Transportatior Proposal and roads; payments to shippers
Irrigation Irrigation 2002 $1.0 billion | Deepen 71 wells, create a common pump station
Infrastructure Army ($787 million ' Ice Harbor irrigators, and maintain annually surfa
Mitigation Corps capital cost,  water withdrawal.
EIS $218 million in

present value
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: Mitigation Present Value

of annual
maintenance
cos)
Irrigation EcoNW  $188 million  Deepen wells and modify related infrastructure ai
mitigate for 41 surface wargthdrawals along the
Snake River.
Irrigation Simpson | $750 million | Complete any structural changes required for affe
Proposal irrigation intakes, outflows, wells or other structur

related to irrigation along the lower Snake River

Recreation Recreation | Simpson  $425 million = National Recreation Area development, tourism

infrastructure Proposal promotion, portfishing fund, relocation of marinas
Mitigation compensation of motorized boat owners
Economic Investment in Simpson = $325 million | LewistonClarkston waterfront restoration, general
Development LewisClark @ Proposal economic development funds
Valley
Total Total costs | Low $10.3 billion | Low end estimate does not include Simpson
all estimates to $313 Proposal for recreation and community
mitigation in each billion development.
measures category
added High end costestimate does not include the
together. high-cost estimate from the E3 report or the
High Energy GPS indings for energy replacement due
estimates to the substantial amount of replacement
in each resources these studies call for compared to othe
category comparative studies. The Energy GPS study
added determined that 15GW of replacement resources
together. were necessary to maintain reliability aththe

high-cost scenario for the E3 study determined
that 13GW was necessary, both values of which
arefour to five times larger than the replacement
capacities determined in the CRSO EIS (3.5GW)
Additionally, Senator Murray and Governor Insle¢
have detemined an energy replacement portfolio
only relying on intermittent resources is not a
valid path forward.

Given the potential magnitude of these costs, significant federal investment will be needed. Funding
from the recently enacted Infrastructure Imvest and Jobs Act, for example, could be applied to
defray the costs of road, rail, and water infrastructure, and provide economic development through
improvement of broadband services.
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1. ContextandPurpose

Context andpurpose

Over the past several decades, the LeBidDheir impacts on salmon and Pacific lamprey

been the subject of numerous scientific and environmental analyses, task forces,. Matcteports
of this work occurred as parttbé National Oceanic and Atmbspc AdministratiorNOAA)

National Marine Fisheries Service (NMFS) biological opinions (BiOps) dating to the early 1990s.
Othertask forceand proposalst the state and federal lewstsociated with the LSRizluce the

2017 Columbia Basin Partnership Task Fitne2018 Southern Resident Orca Task Fantkthe
March2020Lower Snake River Dams Stakeholder Engagement Repetember 2018
representatives of the states of Oregon and Washington, the Nez Perce Tbve)\BBR#ps

and the Bureau of Reclamation signeabjgeemerior flexible spill operations on the Snake River
and lower Columbia datasaid juvenile fish passageluly 2026he Army Corpseleased the
Columbia River System Operations Final Environmental Impact Sta@ER®DtEIS)The

preferred alternative identified in the CRSO EIS is a combination of measures from the various
akernatives examinadidincludesomponents frorthe flex spill agreement lolgtes not include

dam breachingrollowing the release of the CRSO #iS\Nez Perce Tribe, State of Oregon and

11 fishing and conservation grodipallenged the decision in U.S. District CBarty in 2021,

Idaho Congressman Mike Simpson announcétbthebia Basin Initiativim October 2021,

parties agreed pause litigationntil July 2022 to allow tirfar the partieto developwork to

reach agreement @nd begin implementing a ldegm, comprehensive solution to Snake River
salmorand broader Columbia Basaimorrestorationin early August 2022, the parties agreed,
with the federalistrict courd approval, to extend the litigation pause until August 31, 2023.

In May 2021, Governor Jay Inslee and Senator Patty Murray announced a jestafegeoaess

to determine whether there are reasonable means for replacing thersébeoedis provided by

the LSRD sufficient to support dam breaching as part of a comprehensive salmon recovery strategy
for the Snake River and the Pacific Northwest. The Ross Strategic/Kramer Consulting team was
retained in November 2021 and began wial&nuary 2022.
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Methodology

Information for this report was gathered through a combination of litenadid@ument review
telephone and online interviews and discussiodsn online feedback fouringthe literature
review, the project team assembled and reviewed publicly available infovma#oant studies
and task foraadescribed above tmderstand perspectives ongberices andenefits provided by
the LSRD, document potential means ttaoepthosservices andenefitsverethe damso be
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breached and compile associated cost estilff&esnsultant team aklsoegaged with Washington
state agenciags gather feedback make use of their respective topical area expertise.

Interviews were carried out with tribal sovereigns, stakeholders, advisors and experts from across
theregionwho have experience and expertise with the issues surrouraemng fitseffects, and
corcernswith retaining or breaching the LSRB well as opportunities to provide similar or better
services if the dams were to be breashest. of the interviews were conducted with a two

member teanSome calls were conducted with one individual, wbhdreeswere group

interviewsTo encourage interviewees to be as candid as possible, this report does not attribute
specific statements to individual interviewees urtkssseweeapprovedheirattribution In some
caseghe consulting team had ensaiphone communications amavided briefingsn the report

to groups or individual&ppendix A is a list of atidividuals contacted for this report

This report uses endnotes for references. The first time a new source is referenced it is given a
numerical endnote (elg??etc.), and if that same reference is used again throughout the report it
uses the same numbered endnote. All referentistedran a References section at the end of
thereport.

To complement the literature review and interviews, an online feedback form was posted on the
project websiténftps://www.Isrdoptions.org/to gatheladditional public information on the
benefitcurrently provided by the LSRD and the opportunities to provide similar or better services
if the dams were to be breachBake online feedback form stayed open througl20/12922A

total of2,694responsewerereceivedhrough the feedback form and the results were considered as
the draft report was develop@dtopy of the onlinfeedback form questiorsgprovidedin

AppendixB. Note that the results of the questionnaie not intended for use in any
statisticahnalysis

The research, outreadnaftingand finalizin@f this report was conducted oagproximately
severmonthsincluding a 3day comment period on the dra&port It summarizes information

from previous analyses and documents and, where possible, updates the information from previous
work based on expert intervieWsere is a wide range in the level of detail in previous analyses. For
example, the020CRSOEIS was developed over four years co$tfgnilliorand involved

technical experts, scientific modéks input of thousands of individuals via public comment and
meetingsand detailed economic analyses. In corttraSimpsorProposal was based on

discussions with several hundred individuals representing various interests in the LSRD to generate
order of magnitude cost estimates for replacement of the services provided byAheudanes.

of different reports described in this report were commesshy various advocacy groups, some

of which wera@ssued during the development of this repothis report, we note the different

sources and their respective assumptions to provide appropriate context for the wide range in
costestimates.

All dollarvalues are expressed in April or May 2022 values unless otherwise noted. The dollar values
from the original reports weaidjustedo 2022 dollars using a variety of price indices, including the
Bureau of Economic Anal ys eriagdNewstetoRl Céhstruatim De f | a
Cost Index, the Bureau of Reclamationds Opera
specific producer price indices. For every dollar value updated to 202Baladjpost includes a

letter superscrige.g., < etc.) andinformation on the index and methodology fisedach

Lower Snake River Dams: BerfeéplacemeritinalReport- August2022 15


https://www.lsrdoptions.org/

adjusted dollar valiseprovided in AppendR. To highlight costs in total present value terms (the
value in todayds doll ars of the sanalyssasesaof exp
50year time horizon and the federal water resources planning rate of 2.25%.

Public comment process

Thedraft report vasavailable for public review from J@n2022throughJuly11, 2022Public
commentswvere collected online and byiln@nline comments were provided through a form at
www.Isrdoptions.orgnd comments by mail were submitted electronically (email to
info@Isrdoptions.ojgor by paper nila

By the end of the public comment period, the consultant team received appraxitaédaline
form submission22 comments vianail,andapproximatel$5,00@mails and attachmerihe
public could submit as many commentieasedvithin the 3e@day comment period, and as such
the numbebf responses @snot necessarily represent the nuroberdividual commenters.
AppendixD summarizes the major themes of public comments receitrexddraft

Report overview

Theremaindeof thisreport is divided into the following sectiand topics

1 Section 2summarizes changes that have already occurred to the LSRD system and the
changng contextsurrounding the damegardlessf thebreaching debate
1 Section3 provides an overview ofghbreachingincluding a dimition, assumptions;osts
and additional activities, such as habitat restoration, associated with dam breaching that
would be needed to realize the full benefits of tioa act
1 Section4 describethe historic impact of the damsdpotential implications dfeaching
the LSRDparticularly for salmon and tribal nations
1 Sectiors 5-10discuss various socatpnomicand environmental issues related to the
LSRD. Each sectiancludes a summary of the existing benefits that the LSRD provide,
impacts if the LSRD abeeachedand actions needed to replace or imptwvbenefitshe
dams currently provide, including cost estimates where avidilalsiections are:
0 Sectiorb: Navigation and Transportation of Grain and Other Commodities
Section 6: Emissions Impacts
SectiorV: Irrigated Agriculture
SectiorB: Energy Replacement
SectiorD: Tourism and Recreation
0 Section0 Economic Impacts & Opportunities
1 Section1l: Summary of Overall Replacement and Mitigation Costs

(0]
0]
(0]
(0]
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2. Change in the Lower Snake River and the Columbia
River Systens Inevitable

In the ongoing conversation about the L3RDestion often presentisdshould the dams be
breachedyr should things remain the s&ileis framing ignores the important context that change
has already come to the LSRD system and will continue.

From 19800 2018 BPA spent just unde%billion* towards its Fish and Wildlife progranaid

in the restoration of the ESA listedhson thainhabit the riverincluding configuration and

operational changes to the darfOf this investment, from 20112021 $561.5 million was

spentorh at cher i es as obligapoamnder tbefNordd3tAover AEwlangeted
FecieAct ESA), and other lawgut in place to protect, mitigate and enhasicgopulations

affected by the construction and operatfche federal hydrosystéh@ne ofthe primary

measurgthat has been irgmented for the benefit of salmonids has eemg and summepill,
duringwhicha portonofwat er from a damds reservoir i s sen
through the powerhous&almormortality increases with repeated encounters with posesho
anddecrease river velocitySill is intended to reduce this mortality and increase the number of
fishthat successfully entigrateas juveniles and retumspawras adultsSpillcanboth reduce

the amount of watehat is availabfer powergeneration and limit the amount that reservoirs can
fluctuate taneetsmall changes in regiolwads. Reductios in the overall amount of water used for
generatiomnd litigation on water temptewra for the benefit of river species further constrain
hydrosystem operations. Compounding these issues is the recent trend in the overall reduction of
flow in thelower Snake River due to increased drought and reduced sibwpack.

In total, all threef these constraintse. spill for the benefit of salmon, mandates aivar water
temperatures, and lower flows due to drought and reduced snosduaekthe flexibility for
current and future hydropower operations for the LIRIBin turn reducethe ability for the
LSRDto produce peak generation levels and store water to achieve these sustained peaks.

If the LSRDremain in place, thaontribution to the rapidly changing energy syattdra future

will not be the same as itigrently and will fluctuate annually depending on environmental factors,
such as river flow, and othsuch as market conditions that are changing as more renewables are
added to the syste@nake River salmon populations are expected to continuent alet!

federal courts may continiegurther restrict théexibility ofenergy productiofor theLSRD in
response to those declifes. om t he tri besd perspective, the |
Nort hwest come " at t h etosuripesthtosigh the Sndke Rivel. Amthen b e i
signing of the Treaties in 1855, the tribes fully shared in the wealth that was provided by the
Columbia River. According to the federal courts, the Treaties guaranteed not only that the tribes
would have accetstheir usual and accustomed fishing places, but also that there would be fish
sufficient to sustain them. With the damming of the Snake River, the wealth of the Snake River has
been transferred through energy production, transportation, and irrigét@detriment of

sal mon and the communities that rely on sal mo
resources undermines their ability to maintain their culture, language, and religious ceremonies. The
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tribes currently have access to a ract a percent of the natural resources once provided by the
Snake River at the time of signing the treaties.

Courts have consistently ordered dam operators to spill more water over the dams for the benefit of
salmon at the expense of energy revenuaggehbyBonneville Power Administrati{BPA). The
201921 Flex Spill Agreemerand current operations pursuant to settlementhaiksupon

those court orderseseagreed upon by multiple regional stakeholdechordered increadepill

for the kenefit of salmofargelyduring norpeak load hourto keep the average annual cost at no
morethan the cost of 2018 planned fish operations. However, the cost of spill pria01®the
2021Flex SpilAgreemenivas alreadst the expense of energy production from the LSRD and
Columbia River dams and revenue generated byfB&BPA Fish and WIilte CostReports
showtheannual cost of foregone hydropower sales and power purchases associated with fish
operations agportion of the overall cost of fish and wildlife mitigation. These cost estimates
fluctuate annually depending on the water y@a@nargynarkets but have averagext under
$200million per yedirom 20.1to 220 The flex spill fish operations continue to date as
components of thpreferred alternative in the 2020 FCRPS BiOP, but these operations have
recenthbeenchallenged as insufficient in federal cand additional spill above the 2020 BiOP

flex spill opeation was required in Spring 2022 through an agreement to pause the BiOp litigation
Potential courbrdered or negotiadreductionsn reservoir levetouldalsoaffect the ability to

support navigatioon the lower Snake Rivertigrges and cruise shi

If litigation and court decisigrequire operati@changes similar to alternative M@kximum

Spill)in the CRSO EIShydropower generati@oulddecrease by 1,380%erage MegawaadMW)

under average water conditions, and 870 aMW under lowomaigons compared to the No

Action Alternative, the largest impacts on hydropower generation of any of the alternatives. The
primary reason for the reduced generation is the increase in juvenile fish passage spill, up to 125%
total dissolved gas levéldays a week, 24 hours a day from March 1 to August 31, with most lower
Snake and lower Columbia River projects operating at minimum generation levels in the majority of
water conditions. This increase in spill, together with a measure that preyefrsadigmentation

of spring flow with water stored in upper basin reservoirs, contributes to MO4 having the highest
probability of power shortages of any of the MOs, with blackouts or emergency conditions in
roughly one in three yegpsg. 35) %6

Severagxperts interviewedferencethe situation in the Klamath River Basin on the border of
Oregon and California where four dams atedsto beemovedn 2023Oregon Department of

Fish and WildlifandGreater Hells Canyon Counpiérs. comm., February 2022; Nez Perce Tribe,
pers. commMarch 3, 20225omewhat similar tbe process that has unfolded for LIERD, the

basin engagew a series of agreements between all stakeholders on pieditely owned

Klamath dams that aimed to balance environmental, agricultural, tribal and fishery needs from the
early 2000s through the r2@10sJust like with the agreements that weohedeon th&é SRD,

multiple parties believed tipaistagreement®r the Klamath Rivedid not provide sufficient

resources for ESA listed species and did not affect the implementation of the ESA. Ultimately the
parties came together on the Klamath Basin Settlement Agreement in 2016 which agreed upon the
removal of the four projects throutle traditional Federal Energy Regulatory Commission

approval process.
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Within the Snake River Basin, most climate change projections indicate greater warming than other
regions in the Columbia River Basin, and on average summer flow volumes areoexpected t
decrease. However, there is uncertainty within climate change projections on summer precipitation
levels and extreme low flows are expected to have little change or small increases in severity.
Precipitations expected to increase and result in highantd winter flows and earlier and higher

spring flow peaks. Models suggest that as early as the 2030s, snowpack in the Snake River Basin is
likely to decrease with streamflow timing changes appearing earlier here than other parts of the
Columbia River &ir?® The NWPCC projects undexpected economic conditiomshout

additional cleag@nergypolicy legislatiothat combined climate change impacts on loads and
hydropower may lead to decreases in winter shaatidlisicreases in summer shortfals

increases in peak loads for cooling coincide with decreases in hydropower generation due to lower
river flows” Those models, arlde Washingto Stateutilities that also model the LSRDs in their
longterm plans, include the contributions of the LSRD to help meet all seasonal needs. New
analysis comparing thigh electrification of transportation, buildiagsl industryvith the

N WP C C 6 s iomsresulte@ io an additional annual energy demand increase of 28% by 2045 and
an additional winter peak demand increase cd88% v e t h erojRcWRLCTNé Eeak

demand increase is high due to the electrification of space heating end usesiiresicdplaging
significant quantities of eneogyrentlyprovided by gas systeduring extreme wintertime cold

weather events with electricity.

Costs of retaining the dams

If the dams are not removed, the costs to operate and maintain the danmgwithtththe future.

Just as there would be significant costs associated with dam removal, there would also be significant
costs associated with choosing to keep the dams. The list below includes examples of key cost
centers if the dams are retained, manpichhave not been quantified

1 Ongoing operation and maintenance costs for LSRD

1 Capital investments for LSRD infrastructure

1 Funding for current LSRD mitigation actions, including hatchery production commitment
fulfillment and increaséatchery capacity and production to address abundance goals and
climate change impact mitigation needs

1 Funding for lower Snake River stock abundance rebuilding

Transportation system operations and maintenance, including dredging

1 Potential financial impaasfjudicially ordered spill to decreased energy production, grid
resiliency and transportation

1 Unplanned or unanticipated costs to prevent increasing salmon decline and extinction (e.g
expedited captive brood program)

=

A decision to maintain the damsldaiso necessitate a significantteear investment in a
comprehensive and realistic strategy for achieving the Columbia River Partndesfeipymeds as
identified by NOAA Columbia Basin Partnership and supported by the Northwest Power and
Conservion Council. Longeterm funding commitments would also be needed to move towards
Columbia Basin Partnership higbel goals.
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While not meant to be entirelynprehensive, Taldlssummarizethe estimated annual and

present value costs of keeping tHiRD.Bver a 5§ear timeframe. The present value of these costs

is $4.8 billion to $8.35 billion and includes operations and maintenance costs, capital investments,
and fish and wildlife mitigation program costs, with all of these cost estimate souttoes from

CRSO EIS or BPADther costs associated with maintaining the dams have not been quantified but
could significantly add to future costs.

The current operation and maintenance costs for the LSRD are about $83anitliwily®

which is subsidized bye federal government and regional ratepayers. The present value cost of
LSRD operation and maintenance overye&0timeframe is $2.5 billion. All four LSRD are near

or over 50 years old, have had previous scheduled maintenance and equipmentagegtades

their infrastructure, and have some level of future scheduled investment. As of 2022, BPA plans to
spend about 22 of their forecasted total capital investments over the next 50 years on the LSRD,
equivalent to roughly $30 million to $42 millionualiy?’ The present value cost of these BPA

capital investments would range from $895 million to $1.250iMlbea.differential Fish &

Wildlife Mitigation Program costs between a breaching scenario and the preferred alternative range
from $0 to $116 million annuallyThe present value cost of these Fish & Wildlife Mitigation

Program costs range from $0 to $3.5 bfitiemally, if the LBD were to be breached, it is

projected that there would be an annual reduction of $37%ilitvatchenpperations and

maintenance costs associated with the LSR Compensation Plan (LSRCP) facilities. The present value
over 50 years of these LSRCP ds<i$.1 billioR*

Table 3. Estimated annual and 56year costs of keeping the LSRD that have been quantified

Costltem Annual Estimated Cost 50-yearEstimated Cost

LSRD operation & maintenance | $83 million per year $2.5 billion

LSRD capitahvestment $30 million to $42 million per year | $895 million to $1.25 billion
LSRD Fish & Wildlife Mitigation | $0 to $116 million per year $0 to $3.6hillion

Program

LSRCPhatcheryperations & $37 million per year $1.D billion

maintenance costs

Total $150 million to $278 million per year $4.9 billion to $8.35 billion
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3.DamBreachinggndRemovalDefinition
Assumptionsand Costs

This section describes three types of costs associated with dam breaching and removal that are not
described in the chapters specific to different services currently provided by (htlmisect

costs associated with the physical breaghdrglated removalf breachedlam structure$?)

preparatory costs covering activities such as alternate fish passage facilities that would need to be
completed before dam breaching, (@hdostsof restoration and management inldlneer Snake

River following dam breaching and removal.

This reportuses the dam breaching definition and assumptions described in GRXDR2[E.

Dam breaching is definedramoval obthe earthen embankments, aimrits, and portions of

existing structures at the dams to eliminate the reservoirs behind the Lower Granite, Little Goose,
Lower Monumental, and Ice Harbor Proj@ogs 257)¢*' Drawdownandstructuraemoval would

occur over @rojectedwo-year periothedesignedo minimizedisruption or damage teservoi
adjaceninfrastructureandbetimed to minimize impacts to ESsted salmon.

Pre-dam breachingactivities

Thisreportassumes that all necessatipnsdescribed in th2020CRSOEIS will becompleted

prior toreservoir drawdown and dam breacamyremovalncludingnmodifying equipment and
infrastructure at each of the LS®adjusto drawdown conditionpyrimarily turbine modification

to allow maximum water discharf@ter predrawdown and breaching actiamaild occurvithin

the Columbidiversystem, such aenstructing additional powerhouse surface passaganoutes
juvenile fish detectoas McNary Daminstalling nevadjustablepillway weirat lower Columbia
dams where needexpandinghe lamprey passage structure netamadkinstallingewturbines at
John Day Dantsome of these actions at lower Columbia River dams may occur irrespective of
whether LSRD breaching occurs.

Municipal and industrial water pump stations near the Lowere®@oliwvill require modification
if the LSRDwere to béreached These include local golf courses, backup pump stations for
Asotin County Bblic Utility District PUD), and the Clearwater Paper Mill in Lewjdttaho A
1999 analysiy/the Drawdown Regional Economic Workshop (DR&Mnated the cost of
modifying thee pump stations betwe&billionand$121million*t. The largest share of this
cost is modifying theatersystemsor the Clearwater Paper Mill, where the estimate ranges
between 4 million and $20million** depending on whether a discharge watdingdacility
isneeded®

Direct costs ofdam breaching

Breachinghe LSRDwouldrequiresignificanadvancénvestment in design and engineering for site
preparation, dam breacharyd removaland postemovahctians. Estimates for the cost of
breaching range from.24 billiof in the 202CCRSOEIS, to $137hillion” from the
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ECONorthwestreport based on the Klamaiverdam breachirdto # billiorf the Simpson
Proposal’ Table4 summarizes thesest estimates.

Table 4: Summary of LSRDbreaching andremovalcost estimates andassumptions

CostEstimate | Key Assumptions

CRSO EIS (2020 $1.24billion Includes the costs of breaching, revegetation, and cultural resources
protection.

SimpsorProposal $2 billion Includes the costs of breaching, revegetation, and cultural resources

(2021) protection.

ECONorthwest = $1.37 billion Includes dam removyaévegetation, mobilization and contingencies, and

(2019 environmental mitigation.

The cost estimates listed in the table above are judsesiatates. If breaching were toveno

forward specifieengineeringlesigrand preconstructiorwork with more detiled cost analysis

would be needed. These studies might increase the estimated cost, or they mightTdexrease it
2020CRSO EIS, for examplacluded conservative assumptiomder worstase scenarios with a

50% contingendyuiltin. This planning also would need to address actions related to breaching but
not directly included in some of the breaching estimates. For ettea@pOCRSO EIS does not
includepotentiakleanup costs for downstream contaminated sediarah{sossibleater quality

issues associated with drawdown

Because the LSRD are part of the larger Columbia River hydroelectric system, changes in how the
system is operated will be needed so it can continue to meet the multiple objectives identified in the
2020CRSCEIS under the new conditions if the LSR&e to bddreachedJnder one2020

CRSO Elsalternativehis couldnclude additional and modified fish passage at other hydropower
projects, water management activities,eamsbd operations at existing ddfmamplesuggested

by the CRSO alternatiteereduce impacts on hydropower and agriculture from LSRD breaching
include reduced summer juvenile fish passage spill at McNary, John Day, andDaenBalles

updating water management operations at Libby Daeasimg pumped irrigation from Lake
Roosevelt, and allowing full pool operations at John DayQdaen.proposaleouldenhance

salmon passage measures at the lower Columbia River dams to complexpentaisalmon

benefits of LSRD breaching but suggest axirensegardingther dam operations in tregion

Postdam breaching activities

Postbreaching, the020CRSO EIS states thato to severyears is the estimated timeframe for
coarsesands and gravels currently stored in the LSRD reservoirs to relach peel elevations

and for the Snake River to reach a new dynamic equilibraditroogire., balance between water
transport and sediment inptin the interim, the lower Snake River topography will rapidly change
As the river recedes to its historic channel, the exposed banks and slopes may slide, and leftover
sediment will dryud when exposed to the arid environment. Tributaries will likewise be impacted as
the Snake River returns to afitewing state since many are currently inundated to varying degrees
due to the LSRD reservoinall streas feeding the lower Snake Rikiathavelimited water

flows may need ex@don to remove sedimergrlier than naturabnditions would alloto
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provide fish passa@&/DFW, pers. comm. March 11, 202R¢2020CRSO EIS cites significant
uncertainty in the timing and process of river restoration, which is highly dependent on the amount
of water flowing through the system in the years following dam rémowatrastNez Perce
staffnotedin discussions thakperiences with dam breaching in other river systegiibe Elwha

River as well as their own sediment sampling iowlez Snake Rivegservoirs indicated that

sediment transport occurs more rapidly than anticipsedPerce Tribe, pers. comRebruary

24, 2022 If thatis the casdhe Snake River will return to its original channel relatively quickly
following LSRD removal. Nez Perce dtafhd fromtheir technical worthatthe original geologic
structure of the riverbed is intact, and much of the seditrtertheadaters of the Lower Granite
reservoir could baedged in advanoé breaching

Columbia-Snake River Irrigators Association: Regional Alternative

In the fallof 2020, th&€olumbiaS na ke Ri v er Il rrigators Associ
Al t er prepbsaltoeuirent LERoperations. Under the proposal, the Lower Granite and Littl
Goose reservoirs would be permanently drawn down to almost the level of spillway cresting, w
structural modifications at the dams to maintain fish passage and water flow control whée the |
Monumental and Ice Harbor dams would remain in place at current power production levels. T
impacts of the proposal would affect the power sector through the lost production at two of the
and the transportation sector due to loss of bargihg irotver Granite and Little Goose reservoirs.
Drawdown would also affect some recreation facilities, such as boat ramps and other river acc
The proposal is intended to provide benefits tolEg&A Snake River fish while simultaneously
maintaiimg benefits for irrigated agriculture. This alterriatougiside ofthe on s ul t a n tof t
workand would requirgignificant technical and econoraidew for a comprehensive analysis.

Additional costsof dam breaching

In addition to the costs of actions neeglgal to dam breachirandthoseassociated witctual
dam breachinghere are other cost considerations&tnitat restoratiopyotection of cultural
resources, and modifications to othastructure.

After dam removal, Nez Perce staff believe that the riverbanks will revegetat&rep 269

CRSO EIS likewise expects rapid revegetation and that exposed areas will be reseeded using native
speciesCost estimates in tB@20CRSO EIS includes® million*® for native plant restoratidior

arid lands along the Snake River &Bdnfllion™ for planting wetland and riparian species along

the newlyexposed shorelifEThe SimpsorProposal includes $75 millfdior alower Snake River

corridor restoration funfiNez Perce staff believe this is likely adighd e st i mat e, as t
original bed is largely unchanged and circumnavigates the concrete structures.

Tribal artifacts and sites currently inundated Wgvilee Snake Rivegservoirs will require
protection and safekeepihgconversations with the Nez Pestadf it was tbcussethatupon
drawdown it may be necessary to conduct archaeological sudezysgytdhe location of known
and unknown cultural sitesdbette understand the scope of what would need protéblem
Perce Tribe, pers. comm. April 28, 20R2act quickly, funds would needtmallocated and
distributecdearly on to best position the tribes glevant agenciagscarry out actions necessary t
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scope the areas, develop a plan for protection, and carry out the plan as drawdown and breaching
occur.The Simpson Proposatludes $125 milli6rior the protectionpreserationand mitigaon

of any cultural antlibal historic resources that mayafiected, exposed, harmed, damaged,

removed or alteregs a result dfreaching” The 2020 CRSO EIS estimatesude$22 million®

for shortterm protection of cultural resources fiwsaching, and approximately $1 miflion

annually thereaft&Based on tribal experience in other areas of the Columbia River system and the
2020CRSO EIS analysis, Nez Perce staff believ@mpsoRroposaestimate is reasonalbier
comparson when the WanapuReservoiwas drawn down for repastweert-ebruarn2014and

March 2015Grant County PUD speatmost$500,000¢ per monthon enforcement to protect

tribal sites from pilferingut the sizeandscope of protectionecessary in the event of breaching

the LSRD would be much gredtdmere is strong support among the Columbia River tribes for a
significant tribal consultative role in whatever management regime is used for the rivafteorridor
breachingsuch a$Vild and Scenic River, National Recreation Area, or other designation.

Production fronColumbiaSnake River hatchery operations woatdinue followinge SRD
removahs a significamiitigationcomponent for the remaining daamsl as a strategy for
achieving déstingfrom the ESAThe LSRD have contributedgalmorextirpationn many
Snake River tributarié$sh management programs will need to use hatcheries and braodstock
producefishfor reintroduction to these arels®nitoring apartof fish managemeatsowill
continue andequire modificatiorsuch as relocating adult trapping ftmwer Granite to McNary
Dam andnstallingPassive Integral Transponders®1dr, tag detectors at McNary and John Day
spillwaygWDFW, pers. comm., March 11, 20@®)er specifiecneasures include changehé
Lyons FerrfishHatchenat the confluence of the Snake and Palouse, e willrequire
structural modificatiorsid as deeper groundwater wslipport for thevater supply line, and
changes to the adultleation ladders and juvenile release sygtemesgineering analysitl be
needed to provide an accurate cost estiordteese modifications.

Several additional analyses are needed to further narrow the range of costs and effort required to
prepare for LSRD breaching, implement the breaching itself and belgieguishg actions.

These include the engineering anagsi€ost estimates at the Lyons HastyHatchery,

determining what modifications are needed at the Clearwater Paper Mill, and a detailed
revegetatioplan and accompanying cost estimate for the river cdemg@meeringnalgis and

cost estimatessalmay beneeded for dredgirsgnall loweBnake Rivestreamso ensurdish

access postreaching
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4, LSRD Impacts to Specjdsibes and Fishing
CommunitiePrive Interest in Breaching Option

Impacts to salmon andbenefitsfrom breaching

Impacts to salmon

The potential for improvements to salmon populations on the WesbfGbadtnited States

the main factor prompting interest in breaching the ESRThelower Snake River is home to

four ESAlisted salmon species: spring/sum@tanook, fall Chinook, sockeye, and steelhead. It

also is home to ndisted populations of anadromous coho which were extirpated in 1986 and
reintroduced in 1992Pacific lamprey, and resident fish species including white sturgeon and ESA
listed bull trout. Thlower Snake River also used to support a dynamic upland ecosystem that
included 48 islands, and many deer, upland game birds, and other furbearegaarelspacies

that is now submerged under the reservoirs

The damsd i mpact to sal mon runs was predicted
the U.S. Fish and Wildlife Service toAtmy Corpson a study initiated in 1944, USFWS said:

0The | ower Snake Ri ver d almeattgthreenairtemance ofche! | ect i
Columbia River salmon population of any Project heretofore constructed or authorized in the Basin.
Because of this, serious doubts have been raised as to the possibility of maintaining anadromous fish
populations inthe Srak Ri v e r SUAfter thel SRD wete constructecethumberof

salmordropped significantlilaturally producesalmon and steelhead have dechkigedficantly

compared to prdam abundancesghich were already a fraction of their historic abundhece
currentnaturally produceabundance of spring/summer Chinook is 8t of the abundance in

the 1956andthe currenabundancef steelhead is only 24% of the abundance in the'¥9%he

Snake RiveBasin used teupport about 50% of the Chinook salmon and steelhead in the entire
Columbia RiveBasin®

Significant investments in hatchery production, habitat protection and restoration in areas that
remain accessible, and improvements to fish passage have been made since the dams were put in
place and continue today. Despite these effddsalmon combue to declindvany runs of

Snake River salmon and steelhead are rapidly reaching tHietueéisn Threshold (QETyr

the point at which population levels are so low that the population is uncertain to persist, and the
probability of recovery is lomithout substantial intervention. Currently, 42% of the Bnade
spring/summer Chinook populations have natural origin spawner abundances at or below QET
which is set &0 spawner&or Snake River steelhead, 19% of populations are at or beléw QET

is expected that more populations will be reduced to below QET levels in &fenoyear

significant actiors takerto improve survival.lhesmoltto-adult ratio $AR3, or measure of

survivalfor Snake River wigbring/summer Chinook has decreased®from predam levels.
Table5illustrates current and histdBicake Rivesalmon abundance, gmetcentage of

populations atrdoelowQET.
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Table 5: Current andhistoric wild Snake Riversalmon abundance andpercentage of populations at or

below QET .6
Spring/Summer Chinoo 7013 1,000,000 42% of populations
Fall Chinook 9207 500,000
Coho 100 200,000 Extirpatedreintroduced
Sockeye 46 84,000 Dependent oonservation
hatchery
Summer steelhead 18,689 600,000 1%% of populations

*Current abundantteeiaverage abundance of wild Snake River salmon from 2009 through 2019.

Over thelast two yeayreturns osomeSnake River salmand steelhead populasdrave
increasedompared to extreme low returns of the previeeigearsbut are a fraction diistoric

levelsand far below gtsof theNOAA Columbia BasiRartnershif'ask Forcea diverse set of
stakeholderand tribesFor exampl@redicted2022spring/summer Chinook wildeturns are

16,743which isapproximately hatff the33,500ow endgoa) a third ofthe mediungoal 0f98,750

andonly 1.6% of the historigbundance levélData showthat recent returrsf severasalmon

populations ardeclining atates not seen since the 1h890svhen thee species were first listed

under theESA Some of these declirsesso significapt hey tri ggered both the
|l ndi catord® and 0Si g toisdsialdishaediN OA\eA&daptivedlantigementg e r 0
Implementation Plapsomponents of th2016 Biologal Opinionthatrecommendethanagement

actions to benefit salmon spe#iéglditionalyNOAA sci enti sts have concl
weather events maycbene the new normal due to anthropogenic climate change with catastrophic
consequences for endangered sp@ties

Climate changgenerally exacetba threats and litimg factorsincluding those cumidy impairing

salnon and steelheadrsivalandproductivity.Theimportance of improving the condition of

accest, and survivab and from the last best highvationspawning and nursery habitats is
accentuated because these habitats are the most likely renmata@msnowpacks under preditte
climate chandgeRecent findings from peereviewed study on the recovery of salmon in the lower
Snake Rivaroncluded that breaching is most likely the only way to rehabilitate river habitat and
restore aquatic species that are near extiticioecentdraft NOAA report foundothe increang

role of deteriorating ocean or freshwater conditions from climate change on the health of salmon
and steelhead stocks does not diminish the importance or necessity of taking meaningful actions in
areas sociehas more direct influenceen.In fact, the importance and necessity of meaningful
actions is heighted, not diminished because of the impacts of climate éhBnggching the

LSRD representsiaction that is within societal contsalpports climate resilienaag can have a
profound impact on habitat availability and, in turn, salmon abundance.

While a considerable portion of the Pacific Northwest salmon and fisheries scientific community
believe that breaching the LSRDasessary restore salmon abundasc¢o achieve regional

salmon recovery godlghere are some scientigtg).Welch et ak021 that do not believe

breaching will provide substantial benefits to salmon spefelenmgthe current survival rates
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through each of the four dame, greater thaB6%, which is comparable to survival rates for

salmon on wdammed rivers. Welchet al.believethat breaching the LSRD will not result in

significant improvements to SARs and there is little evidenceiotidaed delayed mortality in

Snake River salmon, that there is limited potential for popigaBbmprovement using

freshwater habitat restoration, and that ocean survival is the main driver of salmof'mortality.
However, in areview @fe | ¢ h resdarchably thédlsdependent Science Advisory Board (ISAB),

the ISABfoundthp apeodésl usi ons were Ospeculation and
theanalysi r epor t ed 6 “*Additionalygethe most recantfindingsfrom NOAA cite

other recent dam breaching projects that have resuitédinoader and qui cker bi
physical benefitsd than expe dewestastasoudceoot al and
confidence in the benefits of breaching the L
surrounding the exact magnitude of b@®neficial

Unique effects of LSRD tosalmon

Salmon have a complex lifecycle and a migpati@nnthat includes moving long distances

through freshwater systeassjuvenilespendingeveral yeans the ocean, and returgto natal
freshwater streamas adultto spawn. This subjects them to a variety of thnethis freshwater
systemincluding loss and degradation of habitat in rivers and tribakestesction of estuary

habitat used for raag, altered habitat and related challenges posed by dams and reservoirs like
increased water temperaturespaathtors decreased stream veloaitgd dam passage related
mortality and other humarelatedhreatssuch as timber harvest, farming, incggacilities, and
urbanization. All of theslereatdikelyhavecontributel to the decline of salmon runs in the Snake
River. While the LSRD are not the sole cause of the decline of Snake River salmon, they have played
a significant rol@.hehydrosystem impacts, both direct and indaesthe largest source of

mortality for Snake River salmon and steelfegadsenting 626 to 80% reduction in natural
production® Althoughthe smolt suvival rate througbach dans approximatel96%, tke

cumulative survival rate for Snake Rigang/summer Chinockalmonafter going through all

eight dams along the Columbia and Snake Riestamated to be 64%anslating ta 36% loss.

As a resulthe LSRD have led tietweer8.4 million and 141illion pound®f lost tribal harvest
annually?

Figurel shows curreramolt-to-adultreturn (SAR) rates in the Columbia River Basin for wild
spring or spring/summe&hinook salmarCurrently, the SAR goals for ESA listed salmon
populatims bythe NWPCC are set at 2666% with an average of 4%sioweverdecadesf
SARswellbelow 4% for Snake River salmon and steelhaaded tolow abundance$ Over the
last 20 yearspring/summer Chinookave averaddess tha 1% SARsnd steelhead have
average less than 2% leadinggenerational declines in abund&hitkese low SAR levels aot
found innearby tributaes downstreafmom the LSRDA comparison of salmon survival between
two rivers is illustrative of the impacts the LSRD have on spring/summer ChinodRBiRSs
Chinookfrom the John Day Rivex tributary to the Columbia Rivesive a SAR of 3&while
springChinookpopulatios from the Grande Ronde, a tributaryite Snake Rivdrave anuch
lowerSAR 0f0.8%.% Thetwo river systemsavesimilar watershed characteristigth theonly
significant difference being tatake Rivesalmon havi navigateightdams taand fromthe
oceanwhile John Day salmon navigaite/ three
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Figure 1 Wild Chinook salmon SAR returns in the Columbia River Basirf¢

If the LSRD remain in place, the current and future operation<afltinebia Rivelnydroelectric
systenwill need to bearefully balanced meet the needs of salmbrough actions likepill,
whichcould come into conflict with tlemergyflexibility needs of theegion Future projections in
dam operations at Dalles Dam further dgsiveanon the Columbia Riveredictlarge daily swings
in release of water ranging from 100,000 and 400,000 cubic feet péBsd&aluds not see this
as aealistioperatiorof the Columbia Riveystem due to operational constraifite Columbia

RiverIntesTr i b al Fish Commi ssionds Energy Vision fog
would be a radical operational change, with implications for water temperasesju=ayed
adult sal mon migration, treaty fisheries, and

Daily fluctuations changeetwvater leveland juvenile fish that feed and live near the shore can be
stranded and die when water levels are reduced. Migration of fish is interrupted when flows decrease
at night because there is less demand for electricity and therefore leswingtérough the

reservoirs behind the dambke report also statesthatt he wat er hel d behind s
power generation would, under natural conditions, be in the river aiding the swift and timely
downstream migration of young salmon. Savisigvater for winter and summer energy

production alters the natural (or normative) river conditions that aid juvenile salmon migration and
would help in the restoration of fish to hary
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Broad consensus forsalmon recoverygoals

The NOAA Columbia Basin Partnership Task H@@&76 2020)was a collaboration of different
interests from across tBelumbia River Basincludingenvironmental, fishing, agricultural, utility,
and rivefuser groupsocal recovery grougbe states of Idaho, Montana, Washington and Qregon
and federally recoiged tribesOne of the key findings ofalTask Forcevas thé status quo is
unacceptable: without significant change, imperiled salmon and steelhead will disapp&ar forever."
This diverse group of leaders across the region agreed on a set of goals for eachloidhe 27
stocks in the ColumbRiver Basin including the Snake River salmon stockswHsthe first time

any group has reached consensascomprehensive set of goals for salmon recaretythse
goalswventbeyondust meetingESArequirementdNearterm goalgaledfor achieving healthy,
harvesiblelevelsof salmorand longterm goalsinticipatd restored ecological function of the
watersheds in the ColumBi@sin An overarching messdgaem theTask Forcés that immediate
action isurgentlyneeded to address salmon and steelheackdétlthe Columbia Riv@asin.

Thiswas nothe first effort to establish baswde salmon recowegoals to reverse the declining

salmon abundances that have been observedialtimebia BasiThe region has come together

to develop multiple salmon recovery goads the yearsn 1987 the NWPCC set an interim goal

of doubling salmon and steelhaatsrfrom 2.5 million to 5 million adult fish. In establishiag th

interim goal, thBlWPCCconducted comprehensive research to determine annual adult salmon and
steelhead run sizes prior to major development in the Northwestemainesalmon and

steellead losses due to the hydrosystem. At that time, the NWPCC wayoat#iatghe
Council 6s interim goal of doubling the runs w
production, passage, and harvest. An accommodation between the desmatialluinsrease

runs and the need to prot ec These goalsiwese nad mehand ur a |
five years lateBnake River spring/summer Chinook were listed under the Endangered Species Act.
In 1995, the Nez Perce, Umatilla, Warrm§grand Yakama tribes developed their salmon

restoration plan, Wgan-Ush-Mi WaKish-Wit, Spirit of the SalméhT he pl ands vi si on
fish back in the rivers and protect the watersheds where fish live. The plan was created in response
to the preipitous decline of salmon in the Columbia River Basin from their estimaiaatgce
numbers of 1&illionto2 0 mi | I i on fi sh annually to fewer t
goal is consistent with both tR&/PCCand the NOAA Columbia Basliask Force goals.

However, the problem with salmon recovery in the Columba Basin has not been the lack of
adequate assessment and planning. Rather, the reason experts believe the region is not achieving
recovery and rebuilding is a lack of federal fufaiag adequate suite of actions to achieve

success.

NOAA recentlydentifiedSnake Rivegpring/summer Chinook and steelheadwo of thdive
highest prioritfColumbia Basin salmon stotdksprotection andebuilding The prioritization of
stockswasbased on multiple factonscludnglevel of extinction risk, importance to tribal
communitiesandresilience of habitat to climate champge2022draft NOAA report foundthat
breaching the LSRBessentiab include as part afcomprehensiwgite of management actions
to reach thenid-levelgoals agreed upon by the Columbia Basin PartngystpGandthe

NWPCC SAR goals by 20B0th the Columbia Basin Partnersng this recent NOAA report
identified themportanceof maintainingnd restong access faigh-elevation spawning and rearing
habitatin the upper Snaliiveras a means twffer species from the effects of climate change
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Given marine@ssociated mortality is expected to increase over time due to climate change, reducing
freshwater stressors is essentiactease resilience.

Thefollowinggrapls show the abundance levelsaifuraloriginSnake Rivespring/summer
Chinook steelheadand sockey@nce LSRzonstruction began comparison to the recet20
Columbia Basin Partnership abundance. b&ie is a noticealdeclineduringconstruction of

the LSRDin the 1950s and 1970s, followed by further declinevaabdundancen the 1990%0
presentay.Asfigure2, figure3, and figurd illustratesalmon abundances across all populations
have beebelowthe abundance goals that were laid out lydhenbia BasiRartnership.
Fisheresexpertsndicatehat thespikes in abundancesome gars sinc2001were due to
favorableocearconditionsand in some yearfavorabldreshwateoutmigration conditionddaho
Conservation League, pers. comm., April 22, 2022; Oregon Department of Fish and Wildlife, pers.
comm., February 15, 20Zsheries)gerts note tht favorable ocean conditi@rsl water years
are expected tmecome less frequent in the futlueto climate changemphasizinthe need to
alleviate other stressors in their life cydielfmssalmorpopulations remain viable when conditions
arenot ideal
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Figure 2. Abundance of Snake Rivewild spring/ summer Chinook from 19620 2021(Source: Idaho
Conservation Leagué.
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Figure 3:Abundance of Snake Rivewild steelheadfrom 19620 2021(Source: IdahoConservation Leagug
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Figure 4: Abundance of Snake Rivewild sockeye from 1968 2021(Source: IdahoConservation Leagug

Benefits forsalmon and other aquatic species

Multiple studies predict lotgrm benefits of breaching the LSRD for Snake River séNibnin
the2020CRSOEIS, dam breachinigsulted in the highest predicted potential SAR for Snake River
salmon and steelhead of the alternatives evdlBatbdhe Comparative SuiGtudy Model
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(CSS) and NOAA National Marine Fisheries Compass Model (LCM) indicate signifiEant long
benefitdor salmorfrom dam removal. The CSS model predicts that juvenile spring/summer
Chinook salmon migrating downstream from Lower Graaite\Bould return to Lower Granite
Dam as adults (SARs) at an increb$@0%andjuvenile migration survival rate would increase
10.5%if the LSRDare breachedlThe NMFS LCM predisthat returnig spring/summerun
Chinook salmoa d sjuveniie migration rafeom Lower Granite Dam to Bonneville Dam
wouldimprove by 14%n averagenhilejuvenile migration survival rateuldincrease 9.12%

on averageSnake Rivdall Chinook angdockeye are also expectelawe similar improvements to
juvenile mortality due to reductionsaservoir mortality.

The CSS model also presigiilar improvements for Snake River steelhead, 2&tB%increase

in juvenile migration survival an8.2% increase in SARv@nile travel time and survival for Snake
River sockeye also are predictechpmove In addition to increased survivagdwhing the LSRD
isexpected to provide a loteym benefit to speciesuch as fall Chinoakatwouldspawrand

rear inthe 140 miles ofnainstem Snake River halitarently inundateédccording to the 2020
CRSO EIS,he Snake River is predicted teet@al5fold increase in spawning habitat f@26

acrego 3,52J1acresn the event of breachih@his benefit will takémeto fully realize, as it is
expected to take two to seven years for tbstablishment of the natural river channel
Additionally, in the years immediately aftesichinghe increased water velocity should provide an
immediate benefit to salmomgrating througthe Snake Rivefigure5 shows thanticipated
probabilities oimproving SARs for spring/summer Chinook and steelheadaaulteof the
altenativegrescribed in the 2020 CRSO EIS. For both spemeshingMO3)and breaching

with additionaspill at thdower Columbia Dan{O34) are projected to hatlee highest

probability of improving SARb&ove 2%nd have the lowgstobability ofeducing SARs to

below 1%
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Figure 5: Probabilities of SARsfor spring/summer Chinook and steelheadesulting in declining returns (<1%
(top)) and stahilizing returns (>2% (bottom)) under the alternatives pescribed in the 2020 CRSO EI5
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Potential beachingf the LSRD is also predicted to improve survival and habitat fsalinoon
species. For exampRgcifidampreyare expected teaveimprovedadult inriver passage
compared to currecbnditionson the Snake Rivendjuvenildamprey arpredictedo have
improvedn-river survival due to the elimination of potential mortality associated with therdams
examplaurbine passage and increased reservoir preBatential breaching of the LSRibuld
directly increase white sturgeon habitat, allowringable natural recruitment and continuous
connectivity with areas upstream in the Snake and ClearwatéBRliMeosit would alsobenefit
from increasedonnectivity between tributary and mainstem hahistbrically lamprey and
sturgeon contributed significantly toatihiets and removing the dams would greatly improve
population abundance for those species and restore tribal harvest (pfaksioes Natiompers.
comm. August 1, 2032

Southern Resideatcaare declining due to a combinatbthree limiting factsr (1) prey
availability(2) vessel noise and disturbance,(@)tdxic contaminants. Although Southern
Resident orceonsume a variety of fish and one species of sgamhn are their primary prey
particularly Chinook salmddepending on the season, Chincakaccount for 50%0 100% of
the Southern Residd@atdietln mid-winter/spring, théimecorrespondingp the Southern

R e s i sthighest W&e of coastal waters, Chigabkon can represéft®o to 80% of their
dietError! Bookmark not defined.Chinook salmon from tHéolumbia Basiregulariyaccount
for more than half of thietal salmon consumdxy Southern ResidenRecent researchdicates
that as salmon populatidmsvedecreasdwithin the Southern Residéstraditional summer
feeding grounds in tig8alish Se@€olumbia Basi@hinooksalmon habecome a largeoportion
of their annual digirror! Bookmark not defined.

The Southern Residamtahave shiftefeeding habitand are spending more time foraging for
salmon ofthe west side &fancouver IslanCanada. As a restliigirdietshave become more
reliant on Columbia Basin ChinddEarly spring Chinook returning to the Snake and Columbia
Riversare large, have a high fat contentpaodide dditionalunique nutritional value 8outhern
Residenobrca in the late winter and early spgfiftg.he quality and quantity of Chinook directly
influencesSouthern Resideatcahealth and nutritional status, and a lack of sufficientguregs
nutritional stress, which has been linkedductionsn growth rates, adult length, and social
cohesior? Insufficient prey also directly contributemtneased mortality in the population, which
has been correlated with coastwide indices of Chinook abuABa&search assessing the chgngin
nutritional status @douthern Resident orcalicates that the conservation of early spring Chinook
runs may be especially important to recovery efforts for the Southern Bedadetit

NOAA hasstatedo per haps t h ehange ifoay bvailaklity radsidestikiller whales

since the late 1800s has been the deckneadf mon i n t h é*Waile thatemlasaa Ri ver
smdl improving trend for Columbia Basin Chinook salmon from very low returns in 2018 to
somewhat higher retunms202Q SoutheriResident orca stdkperiencednergy deficitdue to

lack of prey availabilirror! Bookmark not defined.Increases iaverallChinook salmon

abundanc® including Snake River Chinpsthouldhelpincrease prey availability fog Southern

Residat orca but other mitigation measuvesuldbeneededo alleviate other stressors.
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Dam impacts totribes andbenefits ofbreaching

Successful salmon recovery is of critical importance to tribes of the Columbia d&ideBnake
Basins and throughout the Pacific Northw@sttheimpactof thehydroelectric systeom tribal
communitiegthe Affiliated Tribes of Northwest Indisstatedothe modern Northwest with its
massive irrigation, hydropower, and storage systems was built on the backs of tribal peoples from the
1930s on, through the use and destruction of the lands, rivers, and fisheries we have lived with for
thousands of yeaasdtribal cultures and lifeways are rooted in place and tied to their homelands,
but tribes cannot just relocate to access traditional regbunsssof salmon and other aquatic
species contributes to dedimehealth and wellbeing of tribal pedpfteughincreased disease,
poverty, unemployment, mortality arfchying social fabrié The reservoirs hauwsundatedribal
cultural sites and affdéctr i abiktyst@carry out cultural rituals and honor ancestors aplaesy
important to themTribes and their natural and cultural resouwrtese borne the costs for the
economic development of the river that has benefitettibahindustries and ndribal

populations.

Prior to European settlement, tribal people inhabited land throughouttmbi@@nd Snake

River Basins and built thriving cultures and communities based on the abundant salmon and other
natural resources in these places. When they gave up land to European settlement, Tribes entered
into treaties with thenited State&overnmento reserve rights to maintain access to all the

resources and places that sustainedthéne o0 f i shing c¢cl aused in these
of taking fish, at all usual aawtustomed grounds and stations . . . in common with all citizens of

the Territory. o6 Sal mon were a central concern.
repeatedly recognized the significance of salmon to the tribes and the treaty right te fish at off
reservation usual and accustnuchdedsngcéssayéoshe hol d
existence of the 1 ndi an s®Thishreaty rightttoefishastalsocas p her e
property rightprotected by the Fifth Amendment to the Constitution of the United *Sfales.

treaty fishing right carries with it an inherent right to protect the resource from human caused

i mpacts. O[A] fundamental prerequisite to exe
b e t #XKhe ecosgstem necessary to sustain the fish cannot be dimieishddddbr

contaminated such that either the fish cannot survive, or that consuming the fish threatens
humanhealth.

There is also a unique fiduciary relationship between the United States government and Indian

tribes. This unique relationship estadgdishe government's responsibility, in carrying out its

fiduciary duties, to "ensure that Indian treaty rights are given full effect.” This means government
agenciesand departménta ve a responsibility to prmgtect th
operational decisioffs.

*“United States v. Washington, 2013 U.S. Di st . LEXI'S 488
Cir. 2017) affdédd per curiam, 138 S. Ct -basdd8ishidgrighi® 1 8) ( St
Washingtonbyconstc t i ng cul verts that oO0reduced the quantity of
ground, reduced sal mon productionéand di minished the ni
Kittitas Reclamation District v. Sunnysidéeyairigation District,763 F.2d 1032,18% (9t h Cir . 1985) (
fishing right can be protected by enjoining ground water withdrawals that would destroy eggs before they could hatch).
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Beginning almost immediately
and continuing to today,
tribesdo abil it
treatyreserved rights has
been limited. This has come
about through direct removal

Nez Perce aboriginal territory

The Nez Perce historically occupied

about 13 million acres and utilized
an even larger area. ‘f\\

.

of land from tribal control, 14 o /:“‘?
dramatic reduction in the * /\Xﬁfi\iﬁm !
overall abundance and Columbia SR
avaiability of salmon and g sy ZU’
other resources, alteration of /ff’,”%'x b= \:/W
the landscape in ways that /Kw \

\

cuts off tribal access to
harvest locations and
prevents religious ceremonies

at their traditional places, and _ _ N
Figure 6: The Nez Perce Tribe alone occupie@dbout 13million acres

suppression of tribal culture. ,
P of land andusedan area from present day Montana and Wyoming t

The Nez Perce, for example, the tributaries of the Columbia and Snake rivers in present day Idat
have d)St 78% Of the Iand Washington, and Orego[ﬁB

reserved for themselias

their original treatiesd in

many cases, lost the highest valued lands within reservation boundaries. The Nez &eree Tribe
historically occupied approximatdyrilllion acres and utilized an area ntargjer stretching from
present day Montana and Wyoming to the tributaries of the Columbia and Snake Rivers
(Figures).58%

Yakama Nation has fishing rights onlolser Snake Riveand the state of the Snake River

fisheries impacts all four of the Lower River Treaty Tribes (LRTTs) with Treaty fishing rights in

Zone § an exclusive treaty Indian commercial fishingadiuth@ Columbia Rivelhe lower Snake

River falls within thea&rk ama Nati onds usual and accustomed
The Yakama Nationdés ceded | ands run along the
members continue to practice their treaty rights along the shore and within the loRéresnake

and its tributaries today. Hundreds of cultural sites lie beneath the reservoirs created by the Snake
River dams.

Construction of the LSRDs resulted in the loss of ancestebuskshing, hunting, and gathering

sites, legendary sites, vilgites, monumental sites, ceremonial sites, petroglyph/pictograph sites

and archaeological sites, all which the Yakama Nation considers sacred. At many of these sites, the
federal agencies have not actually implemented any mitigation measures. Mwesakeg th

significant number of sites along the Columbia River that the federal agencies have yet to formally
analyzeAs a part of the Columbia Basin Partnersfyjgesentatives from the ColuniRieer

Treaty TribesNez Perce Tribe, Confederated Tridfedbe Umatilla Reservation, Confederated

Tribes of the Warm Springs Reservation of Oregon, and the Confederated, and Tribes and Bands of
the Yakama Natiomsserted that the status gquthe region should not be normalized and that

tribal nations withot concedéheir longstanding tribal goals for salmon and steelhead restoration
whichplaces the baselifog restoration and harvest at 1855 levels iubaties were first signed.
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That tribal harvesntittement s n ot a thd imceewméntalincréases the survival gaps of
diminished Columbia and Snake River runs, but rather as a baseline that the fish runs have always
encountered and that the United States secured byottbatyribes? In finding a path forward

the Columbia River Treaty Tribes a tWe dre asking too much of Columbia River salmon. The
salmon are tellinguhis. There is no other river for these fish and there is no alternative water to
bring to it. The opportunity and challenge for us going forward is whether the region can socially
and economically fnnovate for the sal mon. 6

TheAffiliated Tribes of Northwest Indians and National Congfesserican Indiansave

recenly called fobold actiorfrom Congress and the White Hots@ddresscobgical and

environmental justice issiesheSnake RiveBasin™® Calkto actionfor salmon and steelhead
restorationncludebreaching the LSRDptimizing spill to benefit salmon at the mamngederal

Columbia River Dameestoring salmon behind bked areas in thupper Columbia anapper
SnakeéBasinsand ensuring th&ibes andtate cemanagers become responsible for implementing
salmon restoratid® The authorsioted thasolutiosmustd i nvest in a stronger,
that goes beyond salmon, ensuring that communities impacted by river restoration are @dade whole
and in doing soffering additional opportunities for Tribes within other se@foom
infrastructure and technol®gy devel opment to

Reent Nationto-Nat i on convening between the White Hou
and Tribes of the Columbia River Basin in M20@2acknowledgedt hat t he experti s
sovereignty of the Tribes should be recognized in federal agency pratastessthat might

af f ect dndtbattisassaipnoity of the current AdministraiBnThese discussions

further stressed the pressing need of salmon restoratibatend or t he Tr i bes, t he
and future is inextricablyKed to the continued existence of salmon and the health of the rivers

that support them, which is why the Tribes experience profound consequences from the dwindling
salmon rung®*

The Whi t @oundilcoUuEnwdnmental Qualitpnvend an intergovernmental agergrpup

consisting of members from the Department of the Interior, including the Bureau of Indian Affairs,
Bureau of ReclamatiddSFish and Wildlife ServiddQAA, the Department of the Army,

includingthe Army Corpsand the Department of Energy, inclu@mf\to, o bui | d on exi st
analyses to identify a durable path forward that ensures a clean energy future, supports local and
regional economies, and restores ecosystem function, while honoring longstanding commitments to
Tribal Nation®These di scussions also stressed the ne
varied and crucial services provided by the dams, as well as theopeopieities, and industries

who rely upon thenwWe cannot continue business as usual. Doing the right thing for salmon, Tribal
Nations, and communities can bring us together. It is time for effective, creative@bdlutions.

NOAA & Comparative Survival Studgdelsshow that breaching the dams significantly improves
the passage for salmon, steelhead and lgmoeyrding to analysis the Plan for Analyzing and
Testing Hypothes€BATH) and its Scientific Review Panel, a scenario in whitéintiserere
breachedvould have the highest likelihood of removing salmon from ESA listing and maintaining
treatyand trusbbligations within 48 years as compared to other alterdatives, this increase in
salmon abundance would increase tribal harvest by 29% aithoaljjh removal from ESA

listing is a desired goal of Washingtate, the tribes support a goal of increasing salmon
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abundance by four tové times the ESA delisting requirenrefine with the GlumbiaBasin
PartnershimndNWPCC goals

Breaching the dams would permanently drain theofeerr Snake River reservoirs and create
substantial benefits for affected tribes. It would allowgebples to renew their close religious
andspiritual connection with approximately 34a@0€s of land where their ancestors lived and are
buried- andallow them to properlyare fortheirgrave sites. They could return to more thamo600
700 locationehere theyvere accustomed to lifish, andhunt; harvest plants, roots and berries
conduct cultural aneligious ceremoniesd pursue other aspects of their normal traditional
lives'® Restoration of salmon abundance levels would also greatly benefit tribgliistheries
commercial and subsisternveRich are importarfior providinglivelihooddo tribal memberns an
occipation thatligns with their preferred lifestfi8almon and steelhdadhe primary food
source for Columbia Basin tribes today, and has been for thousandswiftyesayconsuming
fish at rates higher than Roative populations

Dam impacts torecreational andcommercial fisheriesand benefits
of breaching

Columbia Rersalmon and steelhead support{stagdingand valuableecreational, commercial,

and subsistenéisheriegshroughout the Columbia Basin and along the Pacific\tfiwat the

Columbia Basimecreational fishingasnajor economic driver of ru@mmunitiesEconomic

benefits are shared across communities, from fishing guides to samattdzkite store owners,

boat dealers to local hotel proprietors, authors of printed fishing guides to local restaurants, and
charter boat operators to outfit® Recreational catch and associatedangh®xpenditures tend

to be highest in tHewer Columbia River and next highest in the lower Snake River where steelhead
is the primary target speckscreational trip expendituneshe lower Snake River contributed to

$33 millioft- in personal income and 922 jobthe Columbia iRer basint: Saltwater recreational
salmorfisheries in Washingtgenerate90 million™ in personal incomand1,783 jobsand$30
million*® in personal income and 715 jobs in Orégeurther inland in Idaho, in 20despitdow

salmon andteelhead returitbeldaho Department of Labor estimates that steelhead fishing alone
bringsin approximatelgver$3.6 million per month into Clearwater and Nez Perce Counties, with a
significant portion of that economic activity coming from outfigieite$? It has been estimated

that restored salmon fisheries in the Columbia Basin could generafiebilliaig*$annuallyn

additional regional personal income benefits and support up to 25,000 new family*vage jobs.

For ocean fisheriedaut 326 of the Chino& salmon in no#tribal commercial fisheriang the
Washington an@regoncoass consisof Columbia River stocksurthernorth in Alaskand

British Cdumbia Columbia Rive€hinook salmononsist of 28% and 8% of t@éinook
harvestedespectivel§} The ocean salmon troll fishery sector is composed of relatively small boats
usually employingnly one to threerew member* Traditionally, salmon were a pillaocéan

commercial fisheriglsut due to declines in abundance many troilessnow harvest a variety

other species like craibna, andhalibutin order tosurvive Columbia River mainstem commercial

gilinet fisheries have experienced significant reductions since the construction of the federal hydro
system, with additional fishing closures enacted each decade since the 1950s in response to salmon
population decline¥he current Columbia River commercial fisheries are limitedhawmfiel

sites and a few days in the mainstem Columbia in areas and times where fisheries can focus on
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hatchery fish and the few remaining healthy and harvestable naturally producduekestocks
restoration of Columbia Basin salmon has the potential to be an opportunity for the ocean salmon
troll and Columbia River conencialfisheries to regain stability as both an industry and as an
important local food production system. In additiondalitect benefits of the Pacific salmon

fishery, additional jobs are indirectly generated by the salmon fishing industry and occur in smaller
coastal communities whose economies are heavily dependent on the fishery. For example, the
Astoria, Oregon, andniaco, Washington port areas were important salmon processing centers, and
declining harvests in the Columbia Risemmercialisheryhave led to major declines in these
industries! Today there atgarely 100Vashingtorbased salmon trollers, representing a loss of
approximately,800 jobs in the fishing fleet and more in onshore busittegggsvice services,

supplies and equipment to theef. The value of fish landed by these trollers declined from an
average of $31.4 million annufatiyn 1976 to 198 $2.75 milliofirom 2014to 2018 From 2010

to 2018, the Pacific commercial salmon fishery landings indicatedddeareesianging from

64% to 41%As a resultevenues fluctuated, with salmon revetdeesasing betweéh%

and25%°

Treaty fisheries in Zonedh exclusive treaty Indian commercial fishingoditb@ Columbia River

have been severely reduced and restricted to protect ESA listed fish returning to the Snake River for
decades, resulting in unequal economic burden to all the Lower River TesafyhEitsibes have
shouldered the conservation burden created by the hydro system. The degradation of this resource is
linked to increased poverty and unemployment in tribal communities. An example of the unfair
placement of burden onthe tribese2® 2 year 6 s upper Col umbia soclk
returns. While these salmon returns are at near record levels for the recent past, strict regulations
were imposed on tribal fishers that limited their upper Columbia sockeye catch to avoid incidental
hawest of Snake River sockeye salmon. In addition, once a certain portion of sockeye salmon, from
any origin, are captured annually, summer Chinook fishing is also closed. Since Snake River sockeye
migrate at the same time as upper Columbia fish, trilveg §shsons are severely limited because

of the ESA listed status of Snake River stocks. Although the quantification of this type of impact to
the tribes is difficult, lost fishing opportunities result in innumerable lost religious, subsistence, and
econonit benefits to the tribes.

While the overall trend of commersgimon and steelhead harvest has been downward since the
1930sthe losses of these economic contributions can be recapfficatsito improve

abundance, to levels like those laid aheilColumbia Basin Partnershie successflrestoring
salmon and steelhead wdt only benefismall rural communitidsoth along the coast and within

the inland Columbia Baginonomically, but also their generational relationship with salmon.
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5. NavigatiorandTransportatiomf Grainand
OtherCommodities

Overview

The transportation network that serves the region surrounding thenc&/®Bs ralines, barges
and truckswhile all parts of the transportation network would be affétied. SRDwere to be
breachedbarge transportation would be most impa&adje transportation currently extends to
Lewiston, IdahdBreachingvould eliminate barge transport altbeeconfluence of the Columbia
and Snakavers near Pasco, Washington

The predominant commodity shippedidayge within the transportation network is whshageat
producers use trucks to send their product togetdeailities near the growing arfé@sn there
wheat is loaded onto barges or railcars destined for exporters on the lower Columbia River.
Washingtorgrown(or processedyheat was the second mesiuable Washingtstateagricultural
export in 2021, Wi a value of %0 billiori*** In 2020 the Columbia River ports exported
approximately 16 million short tons of wheat, of wthigemillion shorttons was shipped on the
Snake Rivaand just unddrmo million was shipped on tmlumbia Rivebelow the Snake
River® Data for rail shipmentf wheato the Columbia River porsome of which is pduced in
Montana and North and South Dakatanot publicly availableloweve, the volume of wheat
shipped by rail can be estimated by subtracting the barged Viokimiion tons) and the
exported volume (16 million tonBY this method of estimati@pproximately 11 million toak
wheat washipped by rbhio Columbia River poris 2020and wer80% of the wheat exported
from lowerColumbia Rivefiacilitiesdid not use the LSRD

Although representingsmallepproportionthan wheaby weight angolume, othecommodities
such as chemicdlgrest products, fertilizers, anoh scra@bkorely on bargingp and down the
Columbia and SnaRéversystera The LSRD alsbelpsupportfour cruise shifineswhichare
discussed ifection8: Recreation and Tourism.

The barging system provides a reliable andftedtive shipping methdBreachinghe LSRD

would eliminate barging between the Port of Lewiston and-tB#idsiand would require shifting
thetransportatiomode for barged commodities to rail or tr@&ekeral studies have examined the
impacts obreaching the LSRIO transportatiorrost, reliabilityandcapacityas well apublic

safety, and emissioR&placing the transportation benefitthe dams requires providing viable
transportatioralternéivesand would include addingwand upgradeihil and road transportation
infrastructure which would briitg ownassociated costs and benefits. Cost estiimateplacing
transportation benefitange fron$542million to $.8 billion (see Tabl@). Thiswide range is

driven by different assumptions altbeextentof transportation infrastructudevelopment and
upgradeghat would be needgdtie cost of increased air pollutant emissions and road acartents,
the level of compensgah provided tompacted producers, shippers, and paf&shington
Department of Transportatig/SDOT )hasstated thaa transportation impact analysiseeded

to provide anore precise estimate for the rail and roadway improvements needed to replace
bargetransportation.
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Existing LSRD services

From2002to 2Q20an average afpproximatel¢2 million short tons of commoditiegere
transported annualiy the lower Snake RivertweerLewistonand theconfluence with the
Columbia Rive¥. This includes both upriver and downriver traffawynriver shipmentsere
primarily wheat, while upriver shipmeveseprimarily fuel and other petroleum products,
chemicals, and fertilizeffsiel and petroleum produttavenot beentransportedhrough Ice
Harbor Damsince 201Bndinstead terminate afieel facility at the Port of Pasmo the Snake
River However, USCE reporing system includdsese atower Snake Rivehipmentswood
chips and sawdust anestlybarged upriver to supphye Clearwater Mill in Lewistdrhe 2020
CRSO EIS notes that, although used infrequentlyatbesystem also provides a wabeite for
oversized cargo destined for the interior U.S.
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Figure 7: Barged SnakeRiver freight volume for all commodities from 20022020for WA, OR, and ID .65

Approximately 90% of wheat growrkEstern Oregomjorthern Idaho, an8outheastern
Washington is moved by batigeoughthe Columbia RivdrargingsystemThisincludegransport
throughthelower Snake Rivas well as wheat loadedoangedelow the LSREo move through

the Columbia River onlyrom 2000 2020, oraverag87%o0f thewheat exported from the

Pacific Northwesnovedby barge through the Columbia Raret22%wasshipped on thiower
Snake Riveér Needfor transportation of agricultural produtiisstuates by season, with fall harvest
as thehighest demand time of year
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Figure 8: Bargeddownstream Snake Rivewheatvolume from 20008 2020for WA, OR,and ID .65

The cost of shipping wheat and other commodities by barge is suirsjhriy federal tax
dollarsbecause thiederal governmeptys forannual operation and maintenaace capital
costs,of the LSRDandassociatelbck system3he2020CRSOEIS estmates th@nnuakapital
costs of the four LSRD &7 million™ and theoperations and maintenance cos$g83amillion*©.'®
SomeLSRD fundings providedy a tax on commerciahrgefuelthrough thdnland Waterways
Trust Fund (IWTk: As of 2018, IWTF expenditures compriseddb¥% of totalArmy Corps
spendingn federal inland waterwé&ys

Wheat producers using the barge system consider it the most reliablesffedta@sshipping

option for connecting with global agricultural markaesability to align barge shipments with

other elements of the supply chain suébvasr Columbia ports and offloading infrastructure,

storage facilities, and ocg@mg cargo vessels is a key component to regional agricultural
competitiveneg®NWA, pes. comm., February 27, 2022heat producers note that barge service

on the LSRD is highly responsive to increases in demand, with barge operators responding to
requests for o0just i n tonetetvwodays pravidicgavheito gr ai n
growers with flexibility to adapt to changing customer demand. By contrast, wheat producers report
the responsiveness from mainline railroads can be a week or moneghétieael of uncertainty

than barge shippif@ NWA, pers. comm., February 27 2202

Supported by federal funding that subsidizes the cost of operating the LSRBr¢pogs,the
lowestcost optionger torrmile) forwheatshippng, an additional benefit for Pacific Northwest
producersas they operate on narrow cost marginssandanging to maximize their profit per
bushelln 2019 dollars, t#020CRSO ElSusal 72 centsperbushel of wheat as average
baseline transportation costfiammers tanovetheir product ta Pacific Northwegport, with rail
rateqalso in 2019 dollars3timated betwe®&0 centand75 centper bushel andarge rates
estimatedbetweer80 cent@and45 centper bushef If for example 1,008acreWashingtonwvheat
farmproduce 40,000 bushelthe farmercouldpay28 centperbushel to truckhe wheat to the
closest river parand therO centperbushel to barge the whéathe Port of Portlandt atotal
cost 0f68 centperbushel 0627,200 in transportation co3tse averagerice of wheabas
ranged fron$270per busheh 20002000 dollargp $750per busheh 2021(2021 dollars)n
2020 the average price of wheat$va® per bushe(2020 dollarsy
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Although wheat is the primary commodity shipped by barge on thdy: SB®Dmeother
productsalsorely on the barging systdforest productsicluding sawdust and wood chips are
barged upriver from facilities on the Lower Columlsarignland pulp and paper mills, most
notably the Clearwater Mill in LewistBnonomic benefits of thdearwater Mill are discussed in
Sectior®: Community anBconomic Resilienceertilizetbargedipriverprovides an important
farm input for thousands of acres of cultivated agriguditireughrail isalso used to transport
thiscommaodity

Transportation systemimpacts

Breaching the LSRWouldeliminate atommodity barging between theCities ad Lewiston
Clarkstorcausing that transportationstaift to regional rail and trucking networks. Barging would
continue to occur betwedre Tri-Cities and downriv&olumbia Riveportsvia the lower

Columbia River damBemoving barging as a shipping option oloter Snake River will impact
shipping oss as well akighwaysafetyin the form of increased road accidents and faféflities
mitigatedlmpacts on reliability are also a concerndommodity shipper§ince rail is the next
most coseffective shipping optiostakeholders noted conte withthe ability tanove

commodities by rail given other demands ofrelght rail systeruring a recent Surface
Transportation Board hearing, Deputy Agriculture Secretary Bronaugh listed several concerns that
agricultural stakeholders have wiiabity, cost, and quality of rail servites include§/nion
Paci f i cdedismn td limib fardliZesshipments as part of a plan to reduce rail system
congestiorfMcGregor Corporation, pers. comm., May 11)2022

One of the most significant transportation impacts connected with LSRD breaching is shipping
costsWheatgrowers are concernabloutincreased shipping costs for their products, especially
given the low margins associated with wheat production. As egkptieviously, agricultural
producers currentbnjoysignificant transportation cost savings from barging, with lower costs per
ton-mile than moving produdby rail or truckMost studies conclude that if barging were
eliminatedn the lower Snaliver rail would become the predominant regional transportation
modefor commaodities shipped by bargéh truckingas the next mogredominant modd he

impact on rail shipping ratesincertainA 2020 USDAunded study of rail rates for grain
shipments fond that a variety of factors influence rail rate changes over tithe, aralysis
suggesithat barge competition has decreased in importance as a rail rate pricifigefattaty

used nationdével datan its analysf.

Several studies analyzedyht costs for products shipped onltveer Snake River using different
transportation modes. The FCS study, commissioned by Pacific Northwest Waterways Association
(PNWA), estimates transportation and storage costs for wheat witidilezlge by $0to 100%

after dam breaching; the study notes that this will require an inateasefederal farm payments

in order to maintain farm operations at current net cash incom& ke28%9 report by
ECONorthwest estimated additioantualtransportation costs for shippef$7 millio*, which
translates into a present value of costs over 50 yez89wilf@n** The2020CRSO EIS

presents three cost scenafiosemovabhssuming%o, 2%, and 50% rail rate increase. 27020

CRSO HS concludes that shipping cpst2019 dollarspuld increase fromceéntsto 24cents(8

cents to 26 cents in 2022 dolf&rper busheldepending on the scenario and the region in which a
given wheat producer is locatéd1998 Eastern Washington Intermodal Transportation Study
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(EWITS) research report found that the transportation cost per bushel of wheat would increase
centto 6 centgper bushah 1998 dollars (2 cents to 10 cents in 2022 dSllalspending on the
scenarid? Table6 summarizes the breakdown of costs to produce and transport wheat to
understand thpotentiakffect of increased transportation £ost

Table 6: Comparison ofestimated transportationcostincreasefor wheatin FCS Report,2020CRSO EIS and

EWITS.

CRSO EIS (202C 10% +0% rail raténcreasérail rates remain constamidbecause rail rates are highe
than barge rates, overall transportation costs increase by 10% even with n
in rail rates)

21% +25% rail raténcrease
33% +50% rail raténcrease

FCS (2015) 50%- 100%  +50-100% shipping costs basedrdarviews wheat producers & farm operati
managers

EWITS (1998) 2% +0% rail ratencreaseno rail capacity constraints

10% +10% rail raténcreaserail capacity constrained
11% +20% rail raténcreaserail capacity constrained

Severadtudies cite shipping prices during scheduled lock outages for maintenance between
December 2010 and March 2011 and found that during the outage over 90% of the grain by volume
was shipped by rail and that shippers experienced a nearly 40% incregisg ianghgiorage

costs(See: ECONorthwest Report (2019) for example)

Breaching theSRD also woulompact thenumberof ton-milesshipped by rhand truck
depending on how the system realigns in the abséowernSnake Rivbarge operationshe
FCSstudy and th2020CRSO ElSeachestimate increas&dck tonmilesand rail tormilesper
yeawith the removal of the LSRDhe EWITS study also estimateseased truck temiles per
year with LSRD removaore recently, 2022 study by Dr. Miguel Jaiedniversity ofCalifornia
Daviscommissioned by American Rivaand The Water Foundatiarses a similar approdofthe
CRSO EIS to estimatiee changsin truck, rail, and barge tamlesper yearesulting from LSRD
breaching: Table7 summarizethe estimatedon-miles per yeathanges faransportingvheat
under these studiess the table indicatebe 2020CRSO EIS and EWITS scenaagsuméhat
producers will increasingly chost&uck their produstas rail ratessebecause the cost of truck
transportation will become more competitive withHawlever, the costs of trucking do not
include the cost to producers to purclaaskoperatadditional trucks which may be a significant
factor in determining whether to tuar use railThe2020CRSO ElSusesatenyear average grain
shipment oR.4 million tons downriveo model future shipmenishich provides the baseline for
the model estimat&s
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Table 7: Comparison ofestimated Increasein truck ton-miles per yearfrom LSRD removal

% Increase in

Source Truck Ton- Assumptions
Miles/Year
Jaller(2022) 8% Assignment of flow to mode option is by ¢heapest option, with no
assumptions about changes in rates
CR EIS 19% +0% rail raténcrease
(2020) ——
32% +25% rail raténcrease
84% +50% rail raténcrease
FCS (2015) 214% +50-100% shipping costisased on interviewsth wheat producers &
farm operations managders
EWITS (1998) @ 15% +0% rail raténcreaseno rail capacity constraints
61% +10% rail raténcreaserail capacity constrained
61% +20% rail raténcreaserail capacity constrained

Much of the weat producedh theSnake River regigicurrently trucked directly from farms to
river portgotaling322,933,030 temiles while a significant amount is trucked from farms to grain
elevators with shuttle reotaling91,038,006 temiles™ The 2020CRSO ElSanalyzes the shift in
truck rail,and bargéon-milesunderthe three rail rate scenamosntioned abovénderScenario

1, which assumes no increase in rail raikken-miles would almost doulite 1.5 milliorfrom the

no action alternative 818854rail tonmiles UnderScenario 3, which assumes rail rates increase
by 20%ryail tonmiles would decrease804188while truck tormiles woulanore than doubliéne

no action alternatiieom 463,957 to 855,48Rck tonmilesasillustrated irFigure9. Underallthe
2020CRSO EIS scenarios analyzed, trucknites would increase withsociated increase in
pressure on the existing roadway sy$#SDOTnotes that additional analysis is required to assess
local and state roadway performance, including maintenance and preservaiibe F€ssis.

report, as well asformation providechistakeholder conversations, rtbegthere is currently
insufficientavailability ofommercial truck driveasid that increased demdmdtruckingwould
exacerbate this situati®ecent dta fromAmerican Trucking Associatisimow anationwide

shortag of approximately 80,000 truck drivers in 2881a continuation of that trend in 2622
isunknownif thisdriver shortagwill persist aasignificanfactor several yeango the futurdo a

time periodvhen the damsight actuallpe breached.
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No Action Alternativel 1,086,083

818,854 463,957

Scenario 1: 0% Rail Rate Incredieelosyk 1,523,803 550,922
m Barge Total
Rail Total

Scenario 2: 10% Rail Rate Incre JRRRA00) =il 613,423 = Truck Total
Scenario 3: 20% Rail Rate Incred 838,181 804,188 855,422

1,000,000 2,000,000 3,000,000
Thousands of Ton Miles

Figure 9: Change incomposition of ton-miles under four 2020CRSO EISscenarios forwheatcurrently barged
from Port of Lewiston. Note: The No Action Alternative includes bargingon the Snake River and Columbia
River system and Scenarios 1, 2 and 3 include barging from fhe-Cities area to thd ower ColumbiaRiver
ports.1s

Estimatedmpacs on rail toamilesin theJaller studysCS report and tH2020CRSO ES are
summarized in Tab8eThe EWITS study does negtimate theailton-milesincreaselThe FCS
reportstarts with a baselinezgfrorail tan-miles per yedao demonstrate the increase thatld
occurin the absence of bargifghe2020CRSO ElSstimateapproximatel$189 millionrail tor
miles per yeas the current baselihée trucking, stakeholders commented that availability of
grainrailcars andrainunit traings a concerrgiven competition from other commodities
transported via rail

Table 8: Comparison ofestimated changes inrail ton-miles in 2020 CRSO EIS an&#CS Report

Current Rail Estimated
Source Ton-Miles/ Y% ee Assumptions
Increase
Year
Jaller 679,032,564 | 625,874,351 92% (seeassumptions iMable?)
(202)
CRSO EIS | 818,854,333 704,949,067 86% +0% rall raténcrease
(2020)
512,697,114 63% +25% rail raténcrease
-14,666,073 -2% +50% rail raténcrease
FCS (2015) N/A 522,808,000 (from zero) | +50-100%increase ishipping costs based

on interviews wheat producers & farm
operations managers

Note: The FCS regoess not inclubaselireé current rail-oiteperyear, it only shibeestimaitecreasthe2020CRSO ElSuses
818854,3Fail tormiles/yeas the currbaseline.

An increase in road and rail4mieswill affectgreenhouse gaSHIG) emissions and road injuries,
both of which are estimated by the FCS rep@20CRSO EIS and ECONorthwest repditie
FCS report estimateéhe annual change in emissions that would result from dam removal, which
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under current government guidance is valued at roughly $51(oniliarb billion over 50 years);

this current value is much higher than the original estimated value of $7.1 million in the FCS report
due to changes in federal estimates of the cost of air emissions, particularly greenldsing gases.
older data on thger unit cost of emissidnthe ECONorthwest report describes the net change in
emissions costs as3%$8illion’ over a 2§ear perioghis isequivalent to $4million annually or

$£ million over a 5§ear period at a 2.25% discount rat)ng thathe carbon dioxide

equivalent, a€O.g, increase will be the most significant social cost resulting from dam removal.
Both repors estimate the costs of cartmmnissionbasedn the social cost of carbahich
considergactors such ahanges in net agultural productivity, human health, property damages
from increased flood risid changes in energy system agstxciated with climate chagests

of other types of air emissions are generally based on costs to hum&uirealttiederal

guidance places the cost of carbon emissions at a much higher cost than the estimates used in
thesestudies®

The amount of increas€HG emissions isignificantly affected blye assumptions for incredse

truck transportation. iheat producers are compensateth@wease rail transportation costs, it

could significait reduce théncrease in truck transportatasestimated in the 2020 CRSO EIS.
The2020CRSO EIS notes that shifting from bargingiicand truck woulthcrease

transportatiofrelated emissions for wheat that is currently transported along the lower Snake River
by up to 53%0r0.056 MMT of C&*but emi ssi ons changes owould b
transportatiom el at ed ai r p o’fThadallarstudgokdd at two Hifteeremt e gi on . 6
coefficients for determining emissiandconcluded thatdependingn the emission coefficient

used, C@emissions from dam breaching could increase 1.37% or decrease Hn®.14%.

difference in emissions estimates from the GRS@nd the Jaller studyéastlyattributable to the
assumptions around truck {omle increases irdam breaching s@mmn The CRSO EIS high

estimate of emissioassumedifferent potential costcreases lailroadsip to50%, resulting in a

shift totrucks with higher emissions. Tladler study assumes no cost inctedlse producer
Anotherfactor toconsiderelated to GHG emissionstiie differencén GHG emissiongetween

thelower Snake River reservaissopposed to a frlewing river which is further discussed in the
OEmi ssionsé6 section of this report.

Theincreased road trafffcnot mitigatedafter dam removal is predicted to result ie&sad road
accidents and fatalities, as well@sased roddfrastructureepairand maintenance cosibese
coskare based on the estimated incredasecitorrmiles per yedrecause atam breaching
Because there is a wide range in estimates of increased-tnilgstdhere also is a wide range in
estimates for road accidents and other &88Northwest estimat&d8million to$55millior?*

in accident costever 20 years ($31tllion to $3.6 million annual cosex)d$16 million - $19
milliorP® in road weaandtear costsver20 years (&lmillion to $12 million annual costsBased
on the ECONorthwest estimates, over-g&#) time horizothe accident costs total $94.0 million
to $1@ millior®* and road wear and tear costs over 50 years wouRirbdi§8 to $3 milliorP®.

The FCSstudyestimateannuabccidentosts off7 million®¢ ($2a million over 50 yearahd$21
millior® in additional annuabadway maintenance cd$&7 million over 50 years), for a total of
$&8million over 50 years of accident costs and additional road maintenaridee@26CRSO
EIS estimate$5 millionannually for road repairs un&eenad 2 and $2 millionf® annually under
Scenario Ihesevalues translate toSRmillion to $F0million in present value road repair costs
over 50 years.
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Impacts to ports, port-associatedbusinessesand other businesses

Ports along thiewer Snake River play a criticalirotee region and support businesseport
propertiesBreaching would impact businesses along the rivervatasrport sites and associated
marinas. Though more analysis would need to be dolg &s$ess the economic and social
impacts associated with dam breaching, thesevarabroad impacts that can be described.

As discusseabove breaching the LSRD would eliminate barge transportation of wheat and other
commodities from the FEities and the_ewisClark [C) Valley along with the employment

benefits the industry provides. There are eight ports along the Snake River that have grain handling
facilities. The Port of Whitman provided 131 direct jobs in the grain storage and tramsportatio
industry in 2019, representing 4% of the total jobs provided by tfeABootding to th€020

CRSO EIS, barge and tow operators on the Cok8nhiee Navigation System employ

approximately 450 people and support employment in other aspects ofdtemmspoch as

freight, stock and material mové#s portion of the barge and tow employment would be expected

to shiftto operations below the LSRD, while some employment would shift to other industries such
as truck or rail and related support operations.

The Port of Lewisto dbarge operatien and t he P cmise slupfope@tioasrwiouddt o n 6 s
ceaseAssociated sited the Port of Whitman County, including the Port of Almota, Port of

Central Ferry, and Port of Wilma have shipping dependent industries that would ultimately be
impacted by breaching as the ports would no longer be accessible $grbarget not all pts
currentlyserved by barg®uld potentially shift to rail transportation

Actions needed toreplaceor improve services

This section describastions needed to replace or improve upon the exiatisgortation

benefits provided by the LSRIheloss of Snake River barging as a commodity transportation
option will require railroad and raatlhighway system improvements to handle anticipated traffic
increases as commaodities previously shipped on barges shift to theseliméthalds. require
upgrades to transportaticlatednfrastructuressuch asommodity storage and handling facilities,
andadditional railcarShere will also be need fiocreased funding for road maintenance, and
funding for impacted port&lectric locomotiveand lowe-emissioror hydrogetonghaul trucks

are a ptentialavenue tanitigate som&HG impactdrom increased rail and truck traffic

Upgrading rail infrastructure Rail infrastructure upgrades includgrovement$o the regional
shortline raisystem, devgdingadditional spur linesonfirming the capacity of the main line rail
system, purchiag additional unit train cars, amhelelopng new shortline rail to the Taities.

Improvements to the shortline rail systé@tbe needed to accomnabel thevzolume of wheat

currently moved via barJde $ortline rail system the vicinity of the Snake Riveslude

Columbiad Walla Wadl Railvay Camas Prairie Railnet, Columbia Baailmoadand the Palouse

River & Coulee City Railroad. In Wagton there are 1,346 total miles of shortline rail, 600 miles

of which are privatebwnedand the remaining 746 miles are publicly owned. The longest of these
is thel24milePalouse River & Coulee City Railroad, which is owned by the Wa$tatgton
Department of TransportatiéhiThe 2020CRSO EIS notedeveraimprovementseeded to

improve the shortline system sucmtschanges with mainline railroadsltrack upgrading.
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Updating bridges and tracks to handle 28p®@ad railcars rather than 263;p60nd cars would
help handle additional volume as well as provide shortline raiitbdmter ability to connect
with mainine railroadsAccording to a 2020 WSDOT assessment, only about 55% of surveyed
short line railroads can handle the heavief’ dues State of Washington also ownsl thailerail
line from Colfaxo PullmanThe line is currently not in uhee to a rairestle burning down and
severing the lineut could beeturned to servide provideatransportatiomption fornearby
wheat producedepending on how the transportation system ahiftbusiness needs evole
CSRO ElShotesthat thecosts ofshortline rail improvements were estimated to range3t6om $
millionto $41 millior™ ($224 million to $26 million annualized over 50 y@&As noted
previousiyWSDOT hastated thaa transportation impact analysiseedetb provide a more
precise cost estimate fansportatiosrelated improvements, includimgprovementsat the
shortline rail system.

TheUnion Pacifi@and Buirlington NortherrfSanta Fare theéwo mainlingailroadperatingpn
thelower SnakRiver andColumbiaRiver connectingegional producers withultiple portsn the
PacificNorthwest Discussions ith representatives from mainline railroads, reported anecdotally in
the2020CRSO EIS and again durs@mnestakeholder outreach for this report, indicate that
mainline rail capacity is sufficient to handle additional comtrentiiyortation needdowever,
there is not complete agreementtiainline rail capacity is sufficient to handle the increased
volumes from LSRD breacpirwith some stakeholders noting tluatuations in demand for
other commoditieshipped by raifich as petroleum produatsin impact mainline capacity
Multiplefactorscan impact rail capacity, as illustrated byngreects resulting from the pandemic
which hagaused significadisruptons toglobalsupply cham Prevailing conditioret the tine of
LSRD breachingouldimpact the interventions requiredrtake the transportation transition as
seamless as possilapacity on the mainlines would need to be confatrsedh a time

Anacther rail infrastructure improvemsémiadd capacifig alditional spur lines to provide closer
access to rail lines in proximity to wheat producers. These spur lindsraxddple;onnect to
the Watco shortline rail in Lewistésiaho Additionalspur linedevelopment has occurred as
recently as 2019 wh@rhitgro (since merged with Northwest Grain Grovirsilled a milong
trackin Endicott, Washington to accommodate 110 car unit’frains.

Another idea included in the SimpBooposal was tbuildon the existing shortline systena
extend it to the T4Cities, where wheat and other commodities could be loadetbadeff from
Columbia Rivebbarges. This woutéducedependence on the mainline railr@acould be
operated by a cooperative. In addition, the trains could bdimpartby electric locomotives
(currentlyunder development and testitigt would reduce emissions below current levels from
the existing transportation system as well as reduce safetyblgazaiasng the number of trucks
on the roadThere is no cost estimate for tuacept

Storage andail loading andunloading facilities. Upgrading infrastructure for moving

commodities from the Snake River region would be needed in addition to rail improvements. This
includes increased grain storage capacity at existing or new storagaridbilitiesut of rail

handling fadiies at Snake River ports where possibieexamplea2014report forthe Lewis

Clark Valley Metropolitan Planning Organiratéescribed hownit train loading capabilitguld

be developedt the Porbf Lewiston for aroungb.4million’®.3° Recommedationsand costs differ
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under various proposals and assessments. For eXxaa0l20CRSOEIS suggests the need to
construcbneto two additional shuttle rail facilities for moving wheat and barley at a @8st of $

milliorP" per facility(for a total cost of $29 million to $58 millismyfrastructure for other

commodities currently shipped on the river is also needed, notably fertilizer and sawdust currently
barged upriver to supply regional farms and the Clearwater Paper Mill in Lewiston, respectively. This
includes improvaents tdower Columbi&iverports to accommodate additional rail traffic that

would result from LSRD removal. The Simggoposal alseuggestdsignificant capacity

improvements (and associated costs) beyond the CRSO EIS and other analysegaadaigas

| ower Col umbi ae Howavdr, $hé Simpsdiropasatostsaneestinnated from

conversations with stakeholders and not based on a detaljesds.

Improvementsand maintenanceto state andlocal roadways.Roadinfrastructure of state and
local roadways in southeast Washington and north Idaho willireqeased maintenarasg] in
some areas, capacity upgrades to headiteonal heavy truck traffihe CRSO EIS estimates
indicate150 million to$370million®* over 50 yeaiis roadway maintenance costs, depending on
thevolume of additional truck traffic resulting from LSRD breadried-CS studgstimatesI®3
millionto $410 milliorf’in bridge and road repairs in additiofi1fe® million to$215 milliorP* in
state road improvemergter a total of & million to $&85million in road and bridge
infrastructure improvements), as weBgg milliorf® in additional road repairs over 50 years as
noted abovero identifypotential infrastructure investment required for both rail and roads,
WSDOT has proposedplanninglevel assessment of transportation improven#entsre

detailed assessmeany., ifine with changas economic conditiorresulting from the pandemic
is requiredo identify needs with a higher degree of confidence.

Ensuring shipping costsremain competitive. The actions described abaderessoad and rail
infrastructure capacityquiredabsorb therolume ofcommodities currently shipped via barge but
do notaddress howost increases to producers would be mitigatesl component ohe
SimpsorProposakhddresse$ie shipping cosssueby creating a trust to compensate traditional
Snake River barge shippeith direct payments voducersThe FCSeportsuggests that
increased transportation costs for wheat producemsquile a comparable increasannual
federal direct fan payments ém $23millionto $45millior", or $686millionto $1.3 billion over

50 years. The ECONorthwest report indicates increasedsiippialg costs o8nillion*4,

which translates into costs over 50 years38iilion. Regardless of tibeechanism usgfbr
examplalirect payments mitigation fund, or other meth@ngressionaluthorizatiowould be
needed teompensati@armersA keyconsideratiorsthe implications for direct farm payments on
international trade agreementdudngthe Agreement on Subsidies and Countervailing Measures,
and the WTO Agreement on Agricultdmarther research is required on how to adthissssue

Compensating foreconomic losses For certain sectors andiéas, the benefits currently

provided by the LSRD are not replaceable and therefore require compensation to mitigate the
effects of LSRD removal. For example, barging will cease to occur on the Snake River. As a starting
point,the SimpsorProposaincludedproviding fundindor barging reconfiguration and economic
adjustment payments to barge companies and riverboat operators to compensate for lost revenues.
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Estimated total transportationimprovement andmitigation costs

The various studies of transportatitigation for LSRD removal illustrated that replacing the
benefitrovided by the LSRD is possible with the appropriate level of invetoventesthe

amount of investment needed will require further ans®{&XOT estimates such an analysis

would cosbetween $hillionand$10 milliorto assessystem performanadgvelop and model
scenariganalyzecenarigandrun sensitivity analgsThe CRSO ElSstimates that $906

million“* would be needed for dredging and rail/road stabilizAtilitional rail or road

investments required depend on how much shipping would shift to rail versus truck transportation.
If rail rates were not to increase, and rail \wdrethe predominant medof transport for freight

currently shipped by barge, then investments necessary to increase rail capacity and upgrade existing
shortline rail lines would be in the rangesdhdillion to £9 millioi?*. If rail rates increase by

50%, then nadditionatail infrastructure investments may be necessary, but road repair costs could
be in the range ob6%0 $12 millior¥* annually (to B0 million to $37fMillion over 50 years, plus
additional costs in the form of highway accidents and congéstiata).tren, the range of total
infrastructure investments for dredging, railroad/road stabilization, new rail facilities, and road repair
over 50 years may be approxim&ehp million ($906 million plus $63 million) if most shipping

goes by rail to potentially.$ billion ($906 million plus $388 million) if much shipping transitions to
roadsOther analyses, such as the FCS report estimate a needcapitaiafrastructure

investment betwee@ BLmillion and $2.billior" for similar actionsuch abridge and road

repair, state road improvements, rail facility improvements, and other local transportation and
infrastructure improvemenits he BECONorthwest report, by contrast, estimates the cost of

additional road infrastructure betweshrillion and $1 million™ and additional rail infrastructure
between $£33million and $59millionP, for a total of $1Bmillion to $18 millionover the 2§ear
studytime periodTabled summarizes these cost estimaiesvell as the costs presented dbove

road maintenance, accidents, air emissions, and costs to. shippers

Table 9: Summary ofestimated transportationmitigation costs.

Rail, Port,
Dredging, and/or | Road : Air Costs/_Payments iisl, .Af"
Source . . Accidents o to Agricultural Quantified
Road Capital Maintenance Emissions !
Shippers Costs
Improvements
CRSO EIS $906 million to $149 million | Not Not Not Quantified | $969 million
(2020) $1.0 billion to $388 Quantified  Quantified to $1.3
million billion
FCS (2015) | $771 million to $686 million  $209 $1.5 billion $622 millionto  $3.7 billion tc
$1.2 hillion million $1.2 billion $4.8 billion
ECONorthwest $151 million to $16 million to| $94 million $42 million $239 million $542 million
(2019) $180 milbn $19 million | to $108 to $588
million million
Simpson $4.5 billion

The CRSO EIS indicates that the estimated road maintenance costs would not be necessaily dmidisashgmesattimatedyail
infrastructure improvements would not be necessary if a relative high proportion of shipmentsuetant bpstadndooed atidimi@sance
costs are additive in that analysis.
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The variation in cost estimates among the different studies is attribtiebdiffierentmodels and
underlying data and as s ufeonlyoepstthatappehrstoy t he s
include downstream dredging costs to deal with sedismnates] with dam removal is the 2020
CRSO EISThe2020CRSO EIS, FCS report, ECONorthwest report,th@&impsorProposal all
relyto some extent oinformation provided by stakeholders to inform their respective cost
estimatessome of which is providéhrough surveys asdme of which is provided through
personal communicatiofi$is information is then usedrtm different transportation planning
models and cost analySds 2020CRSO EIS and ECONorthwest report use different sets of
survey data alot transportation mode choices, and these data are thentlisigchivdels to
ascertaimow producer and shippdecisiormakingwill occur withLSRD removal. Because the
effect ofLSRD removal oshipping costs is uncertain, the studies assume tiftesescenarios,
such as the three scenarios in the CRSO EIS of 0%, 25% and 50%nagasgand 506 to

100% increase in shipping costs in the FCS report. This has a cascading effect throughout the
analyses, as these assumptions inform trangposigtiem needs and associated tosiddition,
theFCS and ECONorthwestudies include estimates of the social costs of changes in GHG
emissions and roadway accidents, thieitdher sourcedo not.Like other estimates, the changes

in GHG emissions and roadway accidents, and associated costs, are dependent on data,
assumptions, and modeling in the studies.
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6. Emissions Impacts

Context

The State of Washington has committed to building a daglbdunture and clean energy economy

in recognition of the urgent need to take action to combat climate change. This includes legislation
that requires a 45% reduction in greenhouse gas (GHG)mrsigs2030 and a 95% reduction by

2050. Reaching these ambitious goals will require significant GHG emissions reductions in both the
energy and transportation sectors, among others.

Analysis by Washington Department of Ecology indicates that a signofiban of the 2030

reductions can be achieved through existing policy and legislation, with some remaining reductions
needed through other means, as summarized in FigGieeh these goals, many stakeholders

asked how the removal of the LSRD waulgbict greenhouse gas emissions in Washington State

and the region.

m Clean fuel standard (2021) - 1.8 MMT
m CETA (2019) and other electricity policies - 12.1 MMT
B HFC phaseout (2019 and 2021) - 1.3 MMT
Other carbon reduction policies - 2.1 MMT
m Climate Commitment Act - 26.2 MMT
B Remaining reductions needed - 6.1 MMT

m 2030 emissions limit - 50 MMT

Figure 10: Washington Emissions Reduction Projections for 2030 (source: WA Department of Ecology)

Energy sector emissions

Washington has established requirements to reduce GHG enmgbi@rdectricity sector through

the Clean Energy Transformation Act (CETA). Under CETA, utilities must phasefetcoal

electricity by 2025, ensure their portfolios are GHG neutral by 2030, and by 2045 provide 100%

clean electricity. Around 16% of Wasn gt on6s GHG emi ssions 8%are fro
In Washington, a relatively high proportion of emissions are from transportation and industry.
Replacing fossil fuels in these sectors with clean electricity is one of the key strategiasgfor achie
economywide emission reductions.
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Figurellillustrates the reference case developed for the 2021 Washington State Energy Strategy
where emissions from the energy sector continue their current trajectory through 2050. This
scenario assumes Washingheets its clean electricity requirements in CETA but did not enact
additional policies to achieve its GHG emissions reduction requirements.
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Figure 11 Reference Case for Emissions from Energy Sector by Fuel Source

The Washington State Energy Strateglyzes various pathways to meet the statutory emissions
reduction limits. For example, Figl2summarizes the decarbonization pathway in which
electrification of the energy sector is the primary pathway to net zero emissions. Under the
electrification gthway, Washington will need to replace existing coal-finedgaswer generation

and increase clean electricity supplies to replace fossil gas in buildings, produce hydrogen and
synthetic fuels, and serve electric vehicles. This will require digrsfieases in energy efficiency

and clean power generation, as well as electric power transmission system expansion. Under the
electrification scenario Washington roughly doubles its electricity consumption and its interstate
transmission capacity ovee tiext 25 yeatsHowever, total energy consumption would decrease,

as clean electricity is used to replace less efficient fossil energy in vehicles and buildings.
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Figure 12: Emissions Profile for Electrification Scenario by Fuel Source

In terms of eletricity production, Washington will need an additional 107 arna2,000 aM\\of

clean electricity to fully decarbonize by 20Bombination of strategies, including electrification,

will be required to meet this clean energy goal. The LSRD @ppeeémately 900 aMW of
electricity annually or 5% of the regionds en
add incrementally to the projected clean el ec
emissions godls.

The CSRO EIS nes that if the LSRD power production is replaced with natural gas, CO

emissions will increase by 8.9% or 3.3 million metric tons (MMT) across the Pacific Northwest. The
EIS assumes that even if renewable resources are available, some increasslrasessil fu

generation would occur to maintain system reliability. Theazkom replacement scenario

analyzed in the EIS shows an increase in jpelatd emissions of 3.5% or 1.3 MMT of CO

across the regich.

Substantial development of new renewable and demand side resources will be needed to meet the
requirements of Washingtonds energyavaidind cl i ma
catastrophic climate disruption. Over the last 30 years, Washington has developed about 10,000
aMW from wind and energy efficiency alone, and much greaédfentiste potential exists. The

costs and impacts of these sweeping energy systees anardifficult to forecast accurately. But
assessing the effects of removing the LSRD can only be done against the backdrop of this dynamic
future. Fundamental changes in transmission and generation infrastructure, technology, and energy
marketsareregwr ed, wi th or without the power service
over a decade or more would occur within the context of an energy system transformation, not a
return to the 2022 status quo.
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Transportation sector emissions

Transportation is the largest source of GHG emissions in Washington State, comprising
approximately 45% of total emissiBi®nce removal dfie LSRD would result in changes to the
transportation system in southeast Washington, northeast Oregon, acehti@itidaho, the

resulting change in greenhouse gas emissions from transportation are an important consideration.

A few reports, includinthe CRSO EIS, attempt to quantify emissions changes in the transportation
sector if the dams breaching, and their conclusions vary. The reports use different transportation
models and/or assumptions about modal shifts and associated GHG emissionseso tnuosy

and rail. The following briefly summarizes the conclusions from three reports that analyzed GHG
emissions from dam breaching:

1 A 2001 study by Casavant and Ball found that, depending on the coefficients used to model
emissions, dam breachingldancrease emissions by 32,000 poands29%or decrease
emissions by 45,000 pounois2.08%6* The study analyzes five GHGS (NBC, CO,

PM, and S¢) but does not provide data on changes toe@@ssions.

1 The FCS report commissioned by Pacifichhwaast Waterways Association assuniés 50
100% transportation cost increases because of LSRD removal, which in turn impacts the
number of truck and rail miles to transport a similar volume of commodities as currently
moved via barge. This increase in tamckrail miles is then converted to annual emissions
changes. The report finds that@®issions will increase by 860,000 tons annually under a
dam breaching scenario, with accompanying increases in other €pusdiajis

1 The CRSO EIS notes that breaching the LSRD would result in a shift of shipping activities
from barge to road and rail transport. LSRD breaching would in@esgertatiosrelated
emissions for wheat that is currently transported along the lower Snake River by,up to 53%
or 0.056 MMT of C@™

1 A reent study prepared by Dr. Miguel Jaller at UC Davis and commissioned by American
Rivers notes that fuel efficiency data for Pacific Northwest transportation modes is limited
and depending on the references esan have w
estimates of changes in truck ton miles resulting from LSRD breaching and then calculates
changes in emissions using two different, recent sources for emissions factors. Depending
on which source is used, £#nissions from dam breaching could inced%éo or
decrease by 9.14%.

Like the energy sector, Washingtonds transpor
meet the stateds climate commitments, with se
consideration around GHG emissifmesn the transportation sector is the shift to less carbon
intensive fuels. Washingtonds Clean Fuel St an
reduce the carbon intensity of transportation fuel®4d2m®w 2017 levels by 2038. It also

requres a 15% net increase hstate liquid biofuel productiéiin 2021, the Department of

Ecology adopted the Advanced Clean Truck (ACT) rule, nefighes truck manufacturers to sell

an increasing number of zemission vehicles by 2G35.
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Other chages in the transportation sector will also impact GHG emissions. Stronger standards for
heavyduty diesel trucks, including the ACT rule above, are pushing the market for natural gas and
hydrogemowered alternatives. Electric hedity trucks are apprdacg range and cost levels that

will make them competitive with digs@vered truck¥ and electric locomotives are a nascent
technology undergoing testing in some parts of the c&untry.

Other emissions

Another issue related to dam breaching and GHsziems is the projected change in GHG

emissions between the existing lower Snake River reservoirs as opposdtbtairgfraesr

segment. The primary GHG emitted from reservoirs is metten2020 CRSO EIS analysis notes
that methane emissions frogdroelectric reservoirs are highlysgeeific and depend on many

factors such as condition of reservoir sediments, trophic status, and reservoir age (among others).
The EIS concludes that GHG emissions from Columbia Basin reservoirs are relatively mino
contributors compared to global emissions and suggests several areas of future study to better
understand GHG contributions from hydropower projécts.
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7. Irrigated Agriculture

Overview

The LSRD reservoirs support irrigatiorapproximately 5000 acres of farmland in southeast
Washingtonwith most irrigatiodrawing fronthe reservoiand water table createdity Harbor
Dam The predominant irrigated crops are apples, oaramtatoesirrigated farmland is valued
much higher than dryland by acreage, and as such the irrigated farm industry is highly important to
the Washington econonfis report assumes that the current level of irrigation along the lower
Snake River would beintained ad that nairrigated land wouldeed to beonverted to dryland
agricultureThe crops grown in tHewer Snake Rivarea represent 7% of total production for the
state and thestimated combined productiar2021of allirrigatedcrops along the Snake River
was$327.9 millioapproximatel$342 million in 202@llarsyAgriNorthwest, pers. comm., April
19, 202§ There are twesource®f irrigation along the Snake Riwerface water diversion and
groundwater wells.

If the LSRDwere to bdédreached, thgroundwater leved expected tlmwerup to 100 feesind the
river channel would reestablish if8éls a result, groundwater wells would need to be deepened
and outfitted with improved pumpiogpabilitiesand surface water diversion infrastructure would
have to be modified to access thwly reestablished chanAelditionally, costsf energy for
irrigatorswouldgo up as the water wiked tdoepumped higher as the river chaamel
groundwater leved® downCost estimates fonitigatingmpactedrrigationfrom wellsand

surface war combinedange fron$188 millior’ to approximately787million” with $7.42 million

in annual maintenanaeith variation in assumptions, approachegsharektent to which irrigation
infrastructure would be impact@yer 50 yaa, these annual maintenance costs equate to
approximately 3 million.

Existing LSRD services

Within five miles of thivwer Snake Rivghere ar@approximately 5000acres oirrigated

agricultural landssociated witherelevaniWater Resource Inventory Aréz®, 34, and 35)
According to ECONorthwesh,as t her e are no major water conv
likely captures the range of agricultural land pdteptiala f f ect ed by | #ss of th
Irrigated land along the lower Snake Rieék a variety of crops such as grapes, apples,,onions
potatoesand sugar beetsth fruit trees being the dominant crop within one mile oivitieand

vegetables beingminant within five milé$The LSRD support irrigated agriculture in two :ways

First, water in the LSRD reservarareliableand predictableesource forrigators throughout

the growing season. Secahdéenergyrovided by the danesisuesthat irrigation pumps and

equipment can operate withouerruption Replacement dhe energyenefits of the LSRD is

discussed in Secti@dnEnergy, whiléhis section focuses on access to walttiough these two

types of benefits are discussed sepatheetyjtical relationship between continuous energy and

access to water should not be wstdéed
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Critical relationships:energy access andarmland irrigation

During June -D200n2eld, etxhter eontte ante aby farmearss a eorcarn alonga
the Snake River. Many irrigators that draw from the Ice Harbor pool received potesgial rolling
blackouts due to high loads, which would have greatly jeopardized their irrigated crops. While
blackouts never came to fruition, one farm had malfunctions to their irrigation systems during
period. Many other farms were figglito increase irrigation to decrease the temperatures of the
and soil. One farm ownerds field saw a | o
short event, while the Columbia Basin as a whole saw yields reductions of 886 tma(féred to
historical norms, underscoring the important connection between energy reliability during peal
andirrigation.

Most ofthe irrigated land along the Snake Regsives water from thake Sacajawpeaol

behind Ice Harbor Dad Lake Sacajawg&d he pool supportsothirrigation from wells and
surface watggumpdiversios. There ardl wells an@5 direct water withdrawals for agricultural
use supported by the water from Lake Sacagapected todimpacted byotentiabreaching*
Approximately 84% of the land irrigated alongptherShakeRiveris by surfacevater withdrawals
pumped up out of the resengoio the fields6%usewells, and the remainder uses a combination
of the two(Tablel0).

Table 1Q Total number of surface water and groundwater diversions within one mile of the Snake Riveore:
Not all diversions will be impactedif LSRD are breached®

Number of Groundwater Numbers of Surface Water | Acres Irrigated by Surface

[B)guwnn;;ream and/or Well Diversions for | and/or Pump Diversions and Groundwater
Y Agriculture for Agriculture Withdrawal

Lower Granite 55 30 90

Little Goose 15 3 162

Lower 17 9 1454

Monumental

Ice Harbor 45 25 51,337

Total 132 67 53043

Irrigated farmlandontributes significantly kmcaleconomies, where it can be up to 30 times more
profitable than dryland farming and employ 15 timesimber of fultime stafthroughout the

year, and thousands of seaseodkersduringharvestin 2021, irrigated cropland in Washington
state had an averggeductionvalue of $7,808eracre whereas drylainad an average production
value of$1,31(@eracre’ AgriNorthwest gsmates thathe combinegjrossproduction value of
irrigated land along the Snake River in 2021 wa8 $8RkFn (approximately $342 million in 2022
dollars), or 7% of the total 2021 Washington state production for the crops grown in the area
(AgriNorthwest, pers. comm., April 19, 2022
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Irrigatedagricultural productsom the Pacific Northwestre important tethe national economy.
Thebroader south central and southeast Washiregmm produces higjuality product and
represersta large share tife nationaimarket forcertain croparticularly for potatodocessg
plants also contribugzonomically to the region and nationatiyiNorthwest estimates that in
2021 all rrigated farm products along thererShakeRiver contributed $632 milliai$660
millior? in 2022 dollarsi processing value from Snake River irrigated farm products
(AgriNorthwest, pers. comm., April 19, 2022

Effects of LSRD removalif not mitigated

Unless changes to agricultural infrastructure are supported as part of mitegationglihe

LSRD would impact irrigated agricultureudying off access groundwatewellsand river pumps
that currently draw water from the surface of gumdisrd the damd.ccording to th&Vashington
StateDepartment of Ecology Water Rights Tracking Systera,ar&4 wells and 41 surface water
diversionsvithin one mile of thiower Snake River thabuld need to be alterédhe dams were
breached The 2002 ElSwithsubsequent engineering analysismated thatlwells would be
affected bydam breachinghereas ECONorthwesstimates 84 wells will be affected
Groundwatecoulddrop up to 100 feet in some areasr the course ofvo years® During this

time, sediment wuld be flushed through the systgrasing gotential issue to irrigation pumps.
Downstream from Ice Harb@am, small private irrigation pumps pulling from tlodN&ry and
John Day Reservoirs may require more frequent maintdnarioencreased fine sediment, but
large irrigation pumps are expected to be unaffEbee@RSO EIS estimates total regional
economic effectst a reductionf $56 million™ in labor hcome, and a loss aproximatel$14
million to $19 millid¥¥in social welfaree., the net benefité irrigationor irrigationrelated
activityto societyannually should the dams be breached, assuming 47,840 acres of irrigated
agriculture supported by the dams is unmitigeted

There is a concern by farmers thahe absencef the LSRD river levels woulé ta low in the

summer and fall to maintain irrigatidowever, historical water levels prior to LSRD construction
indicate that there shouldsaéficientwater to maintain irrigation through montlith low
precipitationassuming pummpodifications are ade™ The current standards for limiting water
withdrawal have never been reached and would be the same if the dams were breached. As long as
the new surfacgithdrawalgontinue to use the original water right location, irrigatdws middle

and lower Snake River, including those using reservoirs as their water source, would not see any
impact on the legal status of their diversionary irrigation water rights from bi@sakimggton
Department of Ecology, pers. comm., March PR)2@aterrights could be affected if the

irrigator changed their diverstorsourcevater from a location within a different legal description.
Regardlespplicy makers should considptions to identifyeasonable solutioiisvater levels

drop sigrficantly posbreachingnd if a significant number of individudedto file an

application for change of point of diverslarcontrat to wheat, which &lldryland,

transportation ofrigated agricultatproducts is assumed to be unaffebjedam breachings

much of it moves directly to processor®a@xport hubsia truck.
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Actions needed toreplace orimprove services

A variety ofeplacement actiohave been proposemimaintain the benefits pided by the
LSRD to irrigated lands and the surrounding agricultural comrimusdyne incidences there
wouldneed to be a transition before pleemanent solution can be in place wiithrequire
interim approaches and potentigigation.

Deepeningof wells andmodifications to pumping infrastructure. There are different estimates
of the number of wells that would need modificatiba.2002 EIS estimated tbathe 180wells
withinonemile of the Snake Riy&dwould be affected by thmvered water tabsnd this value is
inclusive of both wells used for irrigation, municipal and industrial pump statipnsasnd
wells' To calculate the number of welfected by drawdown, the 2002 EIS selected a
representate sampldo analyze impacasmd appliethis sample to all wells within one mile of the
lower Snake Rivérhe ECONorthwestreportestimatd that there aré51wellsusedfor irrigation
within one mile of the SnaRé&verand84 wells would need to be altePdthe number of wells
needing alteration by ECONorthwest was bas#teastimated postam well water level as
compared to current water levels and did not account fomtlelisss than agightinchdiameter.

Tablellsummarizesstimatefor the cosbf modifyingwells Thesesstimates ranggynificantly
with the 2002 EI&nd subsequent engineering anaysimating a total cost df4¥milliorf™ to
mitigate71wells, andECONorthwesestimating a total cost of4$illiorP to mitigateB4wells

The 2002 EIS costtimatassumes that modifications would inciodeasing the depth of the
welk below the estimated new groundwateaserénd installing new pumps and associated
hardwareCosts estimated in the 2002 EIS weased on analgdy theDrawdown Regional
Economic Workgrou@dREW), whichappliedhe average cost per well modificatien$l

million per welP to the total number dfrigationwells needing modificati&nl he use of

municipal and industrial well costs in the average esikietgtaccounts for the significantly higher
cost than that estimatbg ECONorthwest sinaasts for municipal and industrial well
modifications were higher than that of typical irrigation inedso uncertainty dfow deep wells
would need to be drilled taaintain pralrawdown rates, the 2002 EIS recommended thaethe w
modificationsre madafterdrawdown

Table 11 Estimated costs for well modification by source.

Number of Wells Costfor Well Modification (USD 2022)

Army Corp<lS (2002) 71 $147 million

ECONorthwest Economic | 84 $14 million
Tradeoff Report (2019)

*Further engineering review of the weleddizt iabloedt71 wells rather than the original estimate of 95 were expected to require modification
breaching were to occur, but total estimate&rofic$S&4&iseitlio$67.04 million (1998 dgli@tds increase was not incorporated in the
EIS water supply analysis.

The ECONorthwesteport assumed that atlls affected by the lower water table would require

full replacement due to uncertainty if their age and condition would accommodate deepening. The
cost was estimated based on other regional diversion projects, then scaled to the total costs,
inclusiveof engineering, permitting and mitigation fees for each well site. The estimate of $1
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milliorP" to mitigate for impacted irrigation wells included the costs of drilling, well construction
and completion and pump replacenient.

During inerviewsstakeholdersrovidedtheir perspectives and informatmnthe costto deepen
wellsIn some areas whdfee wellsvould need to be deepened by approximately 80 feet,
stakeholders anticipate ttostper well could be $400,000 to $450(08RIA pers. comm.
January 28, 202Zyue costgouldbe investigated further basechwailable values fopdates that
have already been performed by landowdensideringhe different estimates, the cost for
improving all the current wettsuld range fror$24 millior?" to $147 millioA, according to
reports, and would be significantly higloeordingo stakeholders

However, some shei@rmeconomic activitywouldresilt from these changes and modifications.
For example, modification of wells following breaching would result itestna@anstruction
activity that supports local jobse 2002 El®stimated that construction and other associated
activities from irrigeon infrastructure mitigation wowddpport nearl920jobsin the year of
constructiort® The region near thewerShakeRiver, because of well modificatiooyld
experience a total otimepersonal income increase of approxima@8lsni#lion®" This economic
activitywould only be expected to last one year or as long as construction is needed for
modification.

Surfacewater withdrawal modification. Maintaining surface water withdrawal following
breaching of the LSRD would require lowering intake structures, creating additional pumping
capacity, and other operational chagesrding to the Department of Ecojdyater Rights
Tracking System, there are 41 surface water divasgdrisr irrigatiothat wouldbe affected by
the removal of the LSR®with the majority45) at the Ice Harbor podf®* ECONorthwest
considered alinpactedsurface water diversions alongdlesr Snake Rivancluding permitted
diversions that have not yet been developedDREWWater Supply Analysiely considered
thosediversiongpumpng Snake River water at the Ice Harbor reselmabtel2 summarizes the
cost estimates to replateface water irrigation

Table 12: Summary ofestimated costs ofsurfacewaterirrigation replacement bysource.

Number of Costs of Annual Maintenance Ove
Source Diversions Being Upfront Cost 50 Years (not including increased

Replaced pumping cost)

Army CorpDREW | 25 $640 millioR $218milliorR
Report (1999)

ECONorthwest 41 $174 millio&P N/A
EconomicTradeoff
Report (2019)

The2002 EIS based istimates for mitigating irrigation onweek of DREW DREW initially
considerethree optios to modify the surface water irrigation sy<bgion one was to replace
and extend all impacted surface water pumps, option two was to replace all sudgstemater
with groundwater source systems,ogtidbn threevas to create a common locatianafpumping
plant that would connect to all the individual iorgdbhat utilize water from the Ice Harbor pool.
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Option three was determined to avoid the greatest number of problems and uncertainties and would
result in the least loss of net farm incarhe.DREWWater Supply Analysiglculated a total
construction cost to mitiga28 surface water irrigation pungidce Harboof $640milliorf. This

estimate included six componerifsa(pumping plant at the rivel), & pipe network3)

connections to existing irrigation systefhisecondary pumping plani,g control system, and

(6) a sediment control resenf@irhe punping plant would be located at the narrowest point in the
river, which could play a dual role in reducing problems with river fluctuation and meandering, and
enabling irrigation to continue before, during and after breaching. The sediment controldasin wou
control surge of fine silts through the system. The total cost of the pump plant system was
calculated at approximatedp $millior<, inclusive of preonstruction preparation, earthwork for
structures, utilities, construction of an access roathgsptie pumping plant, and pumping
machinery. Construction of the reservoir to mitigate sediment impacts was calculated at
approximatelyZB3million™.2 These two values of $357 million and $283 million sum to the total
cost presented above for surface water irrigation pumps of $640 million.

The ECONorthwest Economic Tradeoff Reg@fal19)xontracted Aspect Consulting to calculate
estimates afurface water irrigation mitigation. The mitigation of surfacedivatsiorby the
ECONorthwesteport took on a different configuration than that of the DREMEr Supply
AnalysisECONorthwestassumed each individual pumping station would be replaced and
extended, rather than being connected to a pumpind pla@icosts to mitigatrface water
irrigation was based oeviewing total costs for similar regional diversion projects and fitting an
equation to those estimat€he total cost was calculatefila@dmillion“". Due to uncertainty
around sediment impacts dhd length ofitne it would take the river toestablistand create a
stabilized bank fit for permanent pumping infrastrydheee is concern by producers thair
irrigated fields would be unable to pull watewsrferto two yearf&griNorthwest, pers. comm.,
April 18, 2022)AgriNorthwest suggessan interinmitigation measure of pumping irrigation water
from the Columbia Riventil the Snake River restabilizes. This measure would represent a major
cost, taking multiple years to constilioe exact cost dlfiis mitigation is unclear and would
require scoping

Table 13: Surface water diversiomitigation cost estimatesbased on flow rates and diversion locatio#.

Number of Diversion
g1l Range (cfs) Locations Included in Cost | Sum of g1 (cfs)

Estimated Replacement

Estimate Cost
> 100 2 423.6 $60milliorcT
10 to 100 12 516.3 $97 milliorcy
1.0to 10 15 47.6 $14milliorcv
A1t01.0 12 7.5 $3 millioncw
Totals 41 994.9 $174million P
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The DREW study anticipatesntinued irrigation throughout breachingraadages for sediment,
however it is significantly more expen&xtending each pump for surface water diversion
individually, as outlined in the ECONorthwepbrt, costs less baiso has differences in timing
Breaching the LSRDowld change water levels in the river chaahely the channel to move and
reestablish, and increase the amount of silt in river water, especidiypitoteeveryears

immediately after breachih8ecause the exact location of the river channel will emerge over time,
it may not be possible to confidently reloicateidualsurface water withdrawals before bregchin

or even immediately afterSimilarly, there can be efforts made prior to potential dam breaching to
identify temporary water supplies which irrigators could access as thestablishes itself.

In addition to changes needed to maintain access tacnvwhgenew river @nnel, efforts also will
be needed to address increasediail. There are son@oposedreventative actions that could
slow water and reduce ongoing problems with seditaenely, American Riveeferencethe
opportunity tauseriver back channels (natural or artifitiejow the water as drawdown occurs
and reduce thieuildupof sediments near irrigation pumps and Wélis costestimatavas
provided to create back chanffeliere may also be some downstream impacts to irrigation
pumps on the lower Gonbia River as sediment is released from behibh8Ri&reservoirs. In
the shorterm,annual sediment volume is expected to be 12.6 million cubitiggidsidwing
down to a new quasquilibrium of 2.6 Mogntering McNariReservoir in the lortgrm.The
CRSOEIS estimates that up to 35% of the tited sedimenti.e., silt and clagntering McNary
Reservoir woulcemain in suspension and travel to the esfdayge suspendsddimentsnay
cause issues at irrigators intakes below McNarylBarastimates for replacing irrigation
infrastructure in this report does not account for potential maintenauajestments to
infrastructure needdy the shorterm impacts of silt on the lower Columbia River.

Investigation of increasedenergy coststo irrigators. Energycan represent 15% of the total cost
of production for irrigated agricultural products and may be impacted by b(égciNiogthwest,
pers. comm. March 4, 20R2ympswill be required to lift irrigated water higher, and wouldeequir
greater horsepower, translating to inadeasergy us&.The difference in costs for energy could be
calculated by lookinglat analyzing the change in groundwater in elevatitmeaswbperfoot to

lift water based on flow rat@$is could rpresent an additional cost to farmers in the future and
should be investigated.

Estimated total irrigation mitigation costs

Multiple studies on irrigation mitigation for LSRD removal find that it is possible to replace the
benefits provided by the LSRDdanaintain irrigated farming alongltveerhakeRiver.

However, e costs to replace irrigation infrastructure in the event of bremachidige borre by
thelandownersind farm businesses in the local econontgss a relief package were put together
to support the transitiom order to mitigate both wells and surface water irrigasiclescribed
above the 2002 EIS estimated that mitigation wioaldde ugront cossto replace infrastructure

of up to $787 millidhwith an additionahaintenance cost over 50 years b8 g#llion® for

surface water withdrawdpfront costs include deepeningwellsandmodifying adjusted related
infrastructure and creating a common pump lodati@b Ice Harbor irrigators. The
ECONorthwesteport stimated a total infrastructure investme®188 million“Y to deeperd4

wells and modify related infrastrucamd mitigate for 41 surface water withdrawals aloloyvére
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ShakeRiver. The Simpsoroposaprovided up to $750 millieim funding to carry owtny
structural changes required for affected irrigation intakes, outflows, wells or other structures related
to irrigation along thewerShakeRiver. Tablel4 summarizes these cost estimates.

American Rivers also noted that stand that was inundated by the pools behind the LSRD was
previously farmland. In the event the daere to bdreached, the land would be uncovered and
could potentially be used as farmland again in the future, representing a new source of income for
Sn&e River farmefs.

Table 14: Summary ofestimated irrigation mitigation costs

Estimated Irrigation Mitigation Cost

Army Corp<sEIS (2002) $1.0 billion ($787 million capital cost, ariB#allion present value
maintenance cost)

ECONorthwest (2019) $188million

SimpsorProposal (2020) $750 million
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8. Energy Replacement

Overview

TheLSRDare part of the broader integrated system of hydroelectric facilities from the Columbia
River and its major tributaries. While these four dams are operated and maintaiAechyy the

Corps the energy that they generate is sold and marketed by thellBétower Administration

(BPA) a selffunded, norprofit federal power marketing administration within theD@rtment

of Energyprimarily to utilities within the Pacific Northwest region. The Pacific Northwest region is
defined by the Northwest Pawe Act as o0t he Col umbi a River basi
where the Bonneville Power Abiguield)>%B PrAadtsi osne rivsi c
areai.e.the Pacific Northwest regios the geographic scope for the informatidhis section of

the report. The Pacific Northwest region currently has about 63,000 MW of generation installed
within or just outside of this region and under contract, however some of the installed generation
within the region is contracted to senaarers outside of the regfén.

This section summarizes the current power attributsgamcesf the dams, changes in the

overall Pacific Northwest energy environment, and actions to replace the current power attributes if
the damsverebreached®eplacing energy production as well asléwdric grid servicpsovided

by the LSRD is possiblewouldtake time, funding, planning, and collaboration across all
stakehol ders t o ens urermergydoastare tretagomere(gspeoiaiydtlee f ut u
most vulnerable) are not overly burdened by increased electricity raystcmmdiability remains

in compliance withegional anéederal standardacluding he North American Electric Reliability
Corporation (NERC) and WternElectricityCoordination Council (WECC).*°

Figure 13 Map of Pacific Northwest region®s
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